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i.\Ti;<»iii  (  riii;v. 


.!"•  ii-l.r>.,„    In.luMrv   ,„■  (  ;u,.,h,   lu.-   mk,.!.-  ,.|„  ,„  .,„..„;,|    |„„u.,v-   in  ,|,.^,.|,,|,- 

""■'"  '""'   '•M'an-io„   -inr,.   ,1„.   uim,,-   ..I    |:.n|;,.     T[„-   „   „„,„ir,.-t    ,,   ,.,„„■ 

|..r,„g  the  sf:,t„,i..al   r,.t„r„.  ..I'   |...,4  ■.i,l,  ,|,„„.    ,,    |,,„,,.      |„    ,,„,,   ,|,^,  ,„„|„,,  ,,,. 

:isl,csto.  m.,..,Nt..,l  to  ;;:i.i7!.  l..,„.  ,,,|,„.,|  ;„   *i.is,;.7:o:   „|,„,,,„  ;„    ,, ;,    „,, 

•'■'•"'"    '""-    ^•"'"'^''    "•    *-.:;^l.^-      a, ,.,a-,.    in     t,,,.,,:.;:,.    of    i;7.s7„    (,,.. 

..Ml  ,„  v.lu..  .,r  -^i.niK,,,;,..  Thi-  ,-:„,i,|  ;„U,„„.,.  I.,-  |„..,,  ,,,i,„.nK  .I,,,-  ,„  ,|.,' 
.li.-MV,-r.v  ,,t  a.Mition:,!  ,i,.|„„i,-.  ,,,,.1  .  ,|„.  ,„.u  „-,  -  ,.,  ul,i,.|,  ;,-l„-l,„  |,,,,  |„.,  „ 
i'Pl.lK'.!.      As  a  eoM.cMi,,,.,,,-,..  ,„■«   ,|n.H.„.,  Innr  I,,,.,,  ..|..n,.,|,  n.w  null-  .-laMi-h,,! 

tl.o    nnruial    output    lai-.ly    !,„■,•,;,-,., |.    au.l    ihr    a-l.,-r.„    :„.|nMi-y    ph I    ,,„    ■. 

tirn.Pr  basis  than  in  anv  ,i„:,.  „,  ,.-  l,i-,.,r>.  In.l,,..!.  -„  .,■,„,  i,:./l,e,n  tl„.  |M,l,lii. 
an.l    .-oMnnfroial    intnvM    ry.,kr.\    ,„    tl,i,    -nl.|,..-t.    tl,,,t    .1,,.    i,,-,    ,.,|in,„,    .,i     ,1„ 

writer's  mono^'raph  -n  'A.l„>(„-:  It.  ( „rn  ,„■,..  Kx|,l,,it„ti,,„.  „,„|  T.,.,  '     p^b- 

li>h.'.l  it,  1:mi.-,  l,a,  1,,^  .•„n.|,lr.,.i>  ,-xl,an-l,..|.  aial  a  u.■^^.  ,.nlar.,.,l.  U|,|.,,lal,. 
fililion   tirm-nliv   .■a!l,.,|   iV,r. 

Ill   tlii-  -econ,!  ,.,|iti„n  tl„.  u,it.-r  lia^  .■„.|rav.Mi,v,|  ,,,  :;iv,.  a   i:v,„.,-a|  a.-.  ..init 

of  the  a,bo-t,,~  .leposit.  in  th.  I'nni,, f  Q,,.!,,.,  ,„^..,l„.r  uith  a  .i..c,'ri,,tion 

'.I    tlM-M-  .•xplo,tatiun-^-M,l„«|.Mn:;   all   W.a,,:;,.- |„■.,^, .,„.„!-   wi,„l,   l.a,.  I,,,,, 

riKi'lf  during  tlio   la>t   livi'  year-. 

In  the  inetho.l  of  niillini.  a-lMM.,-.  v,,-y   t.  w   ,-i,an^  -   hav."  I„.,.„    ,„.„1,.-   ihe 
Koiimd  ck-isn  of  the.  uiarhinory  ,.„„.!..>,  ,i  l.,.i„.  p,.a,,ti.-.,ilv  the^ainL..     In  -..v,.,-,l 

"'~'' ^■-'  l'Ow..v,.|-.   i„,|,rovo„H„,-   !,„v,.   Loon    ,„a.lo   in    tho    in-tallatna,   of  -.,,,,  ,- 

11-11  units  ,vhi,-|,  ha~  la,-ob    in,ava-,.,|  ,|,o  ,.a,.a,.iry  oi   ,|,o  nnll-:  i„  o,hor~  tl„.,v 

'"'^  '"■'■"  "  """ '"I'l'f  -.1Mraii,.n  of  (1„.  ro,-k  t,-,,n,  iho  ,|,  lioaio  a~l.r-to~  lil„v 

uhilo    in    othrr    oa<o-.    (•ortain    nio,.|,aui.-al    altora,ion<    liavo    |„-,„| 1    ^    l,i.|„,,'. 

pLTcrritaH-e  of  the  supi/riji-  class  .,f  ,i,i||   iji.i-o. 

Valuable    ,lopo>its    of    a^besto-    have    been    .li~,.,vere.|    i„    ,h,      .onn-hips    of 

Brouffhton   ati.l   Thetfoni.  a,„l   a.Mo.l   ,o   ,|,o   pn„ln,-tiv arri.s  a!rea,|v   in   evis- 

teuoe:   while   a    munbe.   of   ,| Mo,-   ,|na,-:-ie.     uhioh,    -ou,e   tuoulv    vears   a-o 

we-e  work..,l    fo,-  •  oru.le  -have   bee,,    n-opoue,!:   an,|   .eve,-al   of  the-e  m^e  sii-h 
promise  ol  ivniun..rative  workii.fr,  that  additional  mill-  have  be,.,,  onvted  thereon. 


""ii'tf  t„  il„.  Kr....t  inttTcat  »..i»it..,t,.|  i„  tl.e  ,,.„Ml,i,.  ...v„.n.  „.  .I.o  ,cr|«.,  • 
tu.«,  uu  .,rf.,rt  hu,  U...„  .„u.l„  to  .l..|„Mit  tl.o  ,.r,„l,.-„v„  ur,,.  „<  ,|,..  „.r,^,,ii„o 
belt  ul  yu.lHM.-  whi.l..  l.,r  ov.r  th.rt>  >..ur..  1ms  Ik.^,.  ,.,  ..xt..n,iv..|v  ..x,,l.,it...l 
JhM  tu„k  wu.  vcr>  difficult.  owiuB  to  tl.e  heavy  hum,,,  vvhi.h  ul„..„t  univer.ullv 

cover,  the  lormuf io...     1„  „.a„y  i,.,.,„ ,  ,,,..|,„„.  „,^,,i„j,,  „,„,  ^■^^  ^^^^  ^^,: 

dcnce  ol   the  oxist..,,.-..  .,(  ,,ro,luctive  anr.i.;  but  tl...  actual  ...xt.mt  ,„uM  ,.ot  I,.. 
.leterM,„.c.l    without    ..VHtc,....tie    ii,vtNti«„ti.,u.     I'aralld    will,    ,l,i,    iual.ilifv    to 

make  aeeurute  or  ov,„  a|.i.roxi„u,ti.  .l.Mlu,.tioi,»  »,  ,„  ,ho  ...M.ut  „t  !<„..»„  .IciM.-it. 
lr..>M   t.,0  direot  evhlc-u  utfur,l«,l  by  ,.atun,.  was  tl.o  o^uallv  ,li:M.-ult  probh.,,,' 
of  tin;  ilctcriuiiiatioii  .if  .Icptli. 

It.   the  .■xaiuiiiatiu,.  of  ...uKUctic  iro„  ore  deposit-,  for  ,.xu,..pl-.  .1...  ,„„^r„l. 
tude  ot    the  or.       „|,v  can   Ikj  approximutelv  detoru.ir.f.l   by  ,na;,',..,..,„.otric  sur- 
vey.iw;   but   ,i,   the  cu*.-  of  asbestos,  exact  s-'ioiice  ha*  uot   vet  .lis.;overed  any 
luetho,!  wLcreby  ,t  is  possible  to  forecast  the  depth  of  any  ,un,c  or  .p.arrv      This 
lack  ot  Hceiitiric  B,etl,o<l  is  lar^.^ly  .lue  to  the  fad  that,  asbestos  i,  „„c.  "..f  those 
m..,cruU     which,     owi.,,^     to     its     limite.l     ......urreuce     over     the     ^Jobe      ha* 

not    been    .tu.licl    profoun.lly:    hence    tl.e    lifratiir,.    there..,,    is    verv    n.eaRre 
m,d  no  n.ethod  of  detern,i,.i,.K  the  act.ial  .l..ptl.  of  asbest..s  has  cv.r  bee  p,.!,-' 

Ilshed.     l'ercoivi,.K    the   supren.e    i,„p.,rta... f    ...Iviuff    the    pr..l.|,  '    .h.pth 

determination,  in  its  varie.l  aspects,  a  .■haptcr  i„  the  followi.,»{  p,,..,-  has  l,c..,. 
<Iev,jted  to  the  .p.estion-'  [s  ask-tos  lik.-ly  to  be  f.,u„,|  at  {....r  ,|,.pti.,;- 
Jh.-cl  ,.po„  .h.ta  Katl.ere.1  in  a  caref.il  pra.-ti.^al  st.i.lv  of  ,}.,.  ,„1„.,,,  ,  ticl.l  in  tl,.- 
Province-  of  Quebec,  the  writer  has  en.lcavoure.l  to  >et  fc.rth  his  views  on  this 
questio.,:  reasoning  by  anab^y  as  t..  what  r..|ation  the  k,..,w,.  .p.aniiti.s  alrea.lv 
OFJcne.!  n.>ar  tl.e  surfa.je  bear  to  the  still  ,lee-  r  and  unexploro.l  parts.  And 
«h,le  the  wntor  does  not  claim  that  his  stafmcnt  .,f  the  ease  covers  the  subject 
M  hilly  as  mi^ht  be  expecto.l.  yet  he  ..onceivcs  that  in  this  wav.  pr..ritablc  in- 
quiry and  .l.scssi.a.  may  be  stimulated,  on.i  that  other  ;:,.olo«ists  and  n,ini,.« 
enjf.neers  nu.y  be  le.i  to  express  their  views  als.,,  an.l  thus  a.-.clcrate  the  solu- 
tion of  this  important  problem  in  the  economi.-s  of  the  a>bestos  in.lustry. 

During  the  course  of  the  ab.,ve-nicntioned  studies,  the  writer  was  c,.aM...| 
to  gather  i,np.,rta,.t  .lata  which  not  only  throw  ad.litional  light  oi,  tl.e  ol.scun- 
ong,n  of  asbestos,  but  go  far  towards  explaining  its  geological  formation. 
These  research  .lata,  together  with  a  ....ndensc.l  a.-.-ount  of  the  M-bcst..s  ,lepo-its 
in  the  Province  of  Quebec;  a  description  of  their  exploitation,  nn.l  a  record  of 
(be  .•hanjreg  and  impr  ivemcnts  ma.le  .luring  the  last  tiv,-  vears.  shoul.l  ren.ler 
this  treatise  useful  both  as  a  text  book  and  a,  a  work  of  reference.  Almost 
every  page  has  been  re-written,  ex.vpt  the  .l...criptinns  of  exi.tiuu'  n.a.-hio.rv 
Tn  the  preparation  .,f  the  chapter  dealing  with  the  pra.'tical  uses  to  which  asbes' '>s 

"  '' »-'  "••>"'"'''•  ^'"^''"'1  '-are  J">^  been  taken   to  present  onl-    such   i.,f..r,„ation 

.IS  .-ame  direct  from  manufacturers,  an<l  per-ons  whoso  veracitv  coul.l  be  relie.l 
upon. 

A  i:ew  feature,  not  only  of  aea-l.^mi..  but  of  tc.-hni.-al  interest,  is  the  repro- 
duction of  a  number  of  microphotographs  nn.l  .Irawings,  showing  the  fibre 
structure,  etc.,  of  ehrysotile-asbestos   in   its  varied  forma;   while  th-   photo-en- 


-  FK'^ft^i^mmam^'^s^z  • 


11 


W'StiH    IMIIII- 


jrrnvinu*  „f  .|..,m>mi,.  ,,„..rri.„.   ,.l,...t..   .,t.      .ro   ;,l|    „o,v :   takou   ..itlmr   l.v    il,.. 
niillinr,  ..r  l..v  n  rrliiil.l.\  I.m'hI  i.li..(<wni|.li.r 
OiH'  (Mir.l  incin-.      In   imiiiv   liM-hiiii'iil  pi. 
IS   ii«.'il.     'I'liit   i*  II   tiTiiiiii<>l"tfii-iil  crrnr;   -n 
o|«'ii   i|iiiirri<-<.   .Jinilnr   to   ..niiiiar.v    -tdiii'  >|iir 

vilM-    illl.f.|iir«.Ml    til     llllfllnllf    !(,.■    tl'Xf    uill    -I 

fiTi',   •  ■imiirv  '   i-  ii|i|iiiiM|    in.l.'ihl  ,,t'  •ininr.' 


iltiiili-    tllf    tfllli    ■  u-' 

ilii'^c  •iii'iilK'.l  •  riiiiii-.'  urf  i.iil.v 

I'-'.  iM   ttu!  viiri..ii.   pli.it..ufii|iliii' 

III  this  «..,-.. I,. I  ...liiioM,  il„r,.. 
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<  II Ai'i  i;i.'  I, 

IMSToliV.    AM.    IMVSK   \L    ANr.   .  |||;\,MM,    I'lful-CiniKS    OF    ASHIiSTf.S. 

Historical. 

,       '''"■    ""■   '  '  ,"•'"- •'"    '•■•   "■ 'I    ' •>    -   ->'-nt    tim,..     Th,.    l;„„Kn,. 

:''■'■".""'      ""' -    "■ ""     ■•■'I'^'M    .\l,„.    .,,,1   ..,.,.    I>,„„    ,|„.    |>,i,     -ivv 

;"''"""■•'   "    "■  ' '   ^'■'^•■•^''■''-  -'■'^"'■-   "'•■  l""l'lA    Mlk>    n,-,-.,nu.-,.  nn.l   un,-, ;, 

t.-i  LMUhi;   ll,..    .   iIm-  n„|.iv.M..„   ,l,„i   ,t   u.i-  „u  ~.ru,»iw  -nl.Mm 

It   i-  -ni.l   ,„.i  ,■,•,.„.,,.,„  ..|.,,l,.  i„   uln.-l,  ,|,M.|  l„„|,..>  „..r wrM,.|...,|  ,,.  U- 

'■'.'"■"' '  '■    '"■'  ■  "■'■  '""'"  '■'■  ^'-l"-'"--      I'  ^'l'|.r.r,.  I,„a..v,.r,  H.ut  the  hi«h  ,■„-, 

Of  nu,kn,ir  ,l„-  >„l„.-,„,  ,.1,„|,  „Mllt:,!,.,|  .„„i,„,  ,N  «..„..r„l  „....  I'liov  r.-f-r-  ,„ 
It  n-  a  n.ri.  n...l  r.^tly  ..|„||,  •  linn.u  viv,,,.,'  •  tl,.-  Im,.  ,  ,|  .|r...,  ,,1  kim.  '  1,„ 
r-i.lU    it:    i.vi.i..nll.v   ,„„.„,i„u    tl,.,    „    u„-   „l    ^,,„.,Ml.l..   ..ri^rin.     Tl„.    (il,.v    ,^.,1 

';'."""  '"■"'  ""•   " "   '^'l-  '  "^-  -ll-l  ■  n,ninr„l.u..-     I,  „  „,  , „r..M,lvv,.rv 

"""■"''  '"  -I""-  ""  '"  "'■  i''  -l-rt,,.-:  iM.t  ju,|«i„«  (>,.,„  a  ,,i..,.,.  „f  „-l„.-,,„ 

'■'""'  ""  •■■"'"'■" •"»■  V„.i..„n    I  „l,i..|,  i,  ,„i,|  ,„  |„,„  „ri„i,„„,.,i  ,„  ,|,g 

■'  "'  ' '■■"•   """"■•  '•   i-  '■"•'■""  'lii'i   v-«WmI,I,.  til.iv  «„-  i„t,.n,Mx..,l  uitl,  fhn 

r..,l  ..l..>,„s  til.r..  i„  ,1,..  ,.,Au,^  ,„  .„  ,. I  ,.,1,,,,,,,  ,|„„„.     ■,-,„.,,.  i,   ,„„„,„„,, 

n.vonj.nK  t.,  Sir  K.  J.  Smhh,  i„  ,1,,    lil.rnry  -t  ,|„.  V,„i,,,„.  „  „.in.lir,v'  -IkvI  of 
Itiiimn  n-.l,..st„.,  v,l,i..l,.  a|,|„,„^,|,  ,„,,   ,„„r.,.|y  ,„,„|,..   i,  „(  „  v,tv  >„f,  „m.1  silky 
t.^xtur...     Thi,  ,,i......  ,.f  ..I,,,!,    -|,..,.r,  .  .ly  |,n.-..n,.,|      «,-.  ,.,^,.,l,er  will.  so,„e  ,„1„., 

foun.l  ,n  ..  -.r...,,,l,a.M,.  in  th,.  Vin  l'rn,.,„-t;„,,  i„  i;.,:,  I,  „•«.  .uW,„>,M,tly 
I'l""'''l    n,   tl„-   V.„„.a„    l.h.an    I,,    „r,|,.,  „t    CI..,,,,,,,    \l.      I,   „,,,„,„■.   ,l,a.    .o,„e 

vi-..tal.|..   t,l,n.   «a-    ,,-.,1    uitl,    ,-,.,!    a-l.,-tus    til„v    i„    tl,.   ,„aki„«   uf   tl |„th- 

lvr»UM'    i,    i.    r..,M.rt,.,|    tl,at.    ul„.„    li,v   wa-    ap|.li,.,l   at    ,.:,. |   of   th,'   .-lot],.   \'t 

l.i.n,..,l   wirl,   l,rid,ti,.-,   1,1,1    l,a,i„-   tl,     fal   ini'i.Tal   til.r..   iiitai't. 

Wli..n  ^ra^•,.  !'..!,,  u,;-  ti-avliin!.'  >u  tlio  thirtci.iith  (...ntiiry  through  Sil,orifl— 
nt  that  ti..,<.  k:.,,w„  a-  ll„.  (aval  Kiapir,  f  Tartary  -I,..  «a>  ,l„,u„  so„w  ,.|,,th 
tlint  nitl.>t,.o,[   th,.  action   „f  lir...      .\f;.v,  „   t,.,i„.|   that   it   was  ,„a.l,.  „(  a   lil,r,.,iH 

mincnil  .•all...!  ■  niiiianthn^,'  w],i,h  n- I,|,.,l  th,.  Italian  nsl,o.l„s.     C,,,,,,  |-„r,he,. 

invo*.ti(:ation  h.;  f„„n.l  that,  tl,,-  ,.r  fr,,,,,  uhi,-!,  thi^  fil,r.>  was  oxtractcl,  was 
first  ,lri,.,l.  tla.n  |„.i,ii,|,.,l  i„  a  n„irtar.  ai„l  att,.r  thi.  iinpnriti.'s  l,a,l  1„.,mi  olini- 
inatr.l.  th,.  ,.nro  ^ilky  fihr.^  l,.ft  wa.  n.o.j  in  a  >|,inniMji  |,r.M.p*s.  th,^  moJits  over- 
andt  of  whi,.h  i,  n.,known.  Th,.  fil.r,.  r,.|-,.rr,.,!  t,.  in  Marco  Polo':^  travels,  was 
Inntr.  honutifnily  wl,if,..  an,l  .^ilky;  an,l  ,,r,.l,al,ly  hdonp.,!  f,.  the  variety  known 
t,.-,lay  as  '  li,.rnl.l,„,i,^  a-I.,.>t..-;  'i'his  sa,,,,.  variety  is  foiiii,!  in  forsi.-a.  I'.oforo 
its  rra!  value  l.e^'anie  k>„mn.  it  wa~  i,^.,]  a<  a  paekin^r  t„w.  an.l  Dai.a  reports 
that  Doh.niiea  wlion  pa,-kinfr  np  i„in,.ral<  r..r  l,is  eoll,.etioi,  on  tliat  islmd,  „<e,l 
it   in   tyiiii;   tl,,.  l>n\pv. 


'  <>i,i,.n«t,-(lt,    Hull, 11,11.  tl   il.r   ^finl  lalogii.. 


^^^'^'::S^^^k^J: 


t: 


riu.t    ,i.U-t."i    «.i,    uv.l     ,,    a.i.i.ut    tiiiu'>   ..-    lump    ttick^    i.   r nl..,|    |.» 

'''"'•"■'■''•      ■'"'•''  •'"^^"'  •  l-'l-' '.  Inr  tl...  r...,-   .  ,|..i  il,o  «,..k,  i.,,Aor  w-o,,,.,! 

to   uiar   out.      1 1,,..,..   I.uiiim   «.r..   |.rii..i|.i,llv    u-.,!   I,>    ,)..■    V,  »tiil    VirKiim.     Th.i 

vvi.-k-.,  iMa.l,.  ,.f  .idi.al,.  H.|,..>,..,  til.r>...  I.,„ I  m.u,||  n.l.i,.  tUrmnU  ul.ich  the  ..,1 

l.n.i.c.1.  «hilt..  tl...  »i.-k   it- II   r-,Mal,....|   ,nt.Mt.     I>uu»u„ian  „„.nti,„„  a  lamp  that 
WH*  (ill...!  Hith  ..il  onl.v  uur,.  a  v.-ar;  !,.■  .■>  i,l..ntl.v  attriMit,.^  to  ti.e  „i|  u||„t  «l.u„M 

lun..  U..„  .r.-.jiio.l  l„  Ih,.  «i..k     «|,i..|,  «H-  m,t  ..,„M„r,.r,l  at  all.      II,.  , ,  that 

Ih..   wirk   «.M   ma.lr   „l    '  (  ar|,„„a„  '   Uuvn.   r.l.  rriiitf   t..   a    mliMTal   til.i l.tai I 

(r<nn    Cari.a.n,,    in    (•>,„•„,.      ||    i,    „.1.|    ..hat    Kir.^h.,,.,-    tl„.    (hT „    |,|nh«.phrr 

N,...|   ,n   hi.  Iihrar.v   a   lamp   uhi,-!,  ha.'   a   wirk   , !.•  ul   ■  amiuiitlnis.-     \Vh«t,,vcr 

th..  >,...,  ,.;   a.ht-t.«  ,      V  haw  l,..,.„  i.,  .!;,>,  „l  „l,|.  i,   ,.  ,..rtain   ll,„.   i|.  ,„..uliar 
non-..omhu,tihlc  an.l  -|.,MM.ntf  ,|(ialiti.-  w.r-  r.;:.uuux,\  mu\  tak.-,,  a.Kantan,.  „f 

Irnn,   th...  tir,l;  hat   it   r.-mai I   f„r  m,.,|,  r„   tim.-.   t.,  mak-   tl..-  miiaral  of  .„..,- 

mer.Mil  utilit.v  an.]  an   im|H,rtat.t  l»..t..r  ii,  th.^  imln-lrial  mark..t  ,.l   ihr  vu.rhl. 

Although  th..  .Ii-..,.v.r.v  „f  ihi«  mi,„.ral  i-  allnlait..]  t..  th,'  KnMiaii-.  who 
as  alrc-n.i.v  r..|at...l.  min-.l  it  i„  a  Mi.ali  wa,v  i„  |h,.  Alp-,  th,  k„o«|.,|«..  of  it-i 
.•.x..-I.M...o-«hi..h  ma.v  nr.t  have  h.vn  mor..  thai,  hx-aU  appar.ntl.v  lap.,.,!.  (>„lv 
i"  M  few  ^nstiimM-  i.  it  m,.|,ti,..i,.,|,  or  it-  utiii/aliou  rf,  rrr.l  I.,  in  the  litcra- 
tur..  of  th..  mi.l.ll,.  at'.-.  It  ,ippoar-  i|,.,i  in  il,,.  ^,.H,•  ITju  a-K,  ,|o-  »a-  .ln- 
-•ovT.^.I  il,  the  J-ral  mo,„.fai„-;  an.l  fort.^  .v,  ar^  lat.T  -under  the  rfiRM  of  l'..t.^r 
1-a   fartor.v   i'or  the  mai,,.fa.-t,iro   of  a-lM-t,.,   arlh-h's   wa-   , -lahli.|»..|   „..ar   V,  . 

\avia.,~k,v    w.,rk..      l!,.t     .1,..    k„ow„     ,,-.-     w,.,--     -o    f.-w I    th..   d,  ,„an.|     ,„ 

limit..,l.  that  the  ii,.l„-lrv  m,I.„..|u.„iI.v  ,|„app,a,-.  ,|  :  ai,.|  it  uus  not  nntil  -n,,,,. 
fort.v  y.-ar,  a^'.,  that  l,...hni..al  inlrr,.-t  in  th..  nnnoral  ua,  reviv-.l  in  j.jiroi,,.. 
Ill  th..  domain  of  appli.'d  m,..ha„ioH  it,  „.,„  ,..„nbu-,fihlo  pr..|Xrti..M  ^»ere  i,., 
sooner  roalize.!.  tnan  inv.-ti^atio,,  of  i,.  nat,,.-,.  and  ,.tilit.y  wa.  Im.ku,,  i„  earnest 

-  with  a  view  to  it^  appli.-alion  on   ; nimereial  -.'al...     .^i, ls...i.   .i,.,   „..,,,.i, 

for  ashe-tos  ha.^  he.'n  ii,....»ant;  the  ...vploitalion  and  d..velopn,..nt  of  tl,,-  doposll, 

disoover...!   r..markal,le;    an.I   th,.   prour,.,,   ,nad,.   in    th,.   invvntin,,   of  n„.,.h; ,,1 

li-'lli."!.-  for  ivtininjr  and  pn.pai-int'  th,.  n,i,„.ral  for  ii!,|i/alion  in  ,|,e  in,|„-,,ial 
wiirld  simply  miirvelloii-. 

Th.>  first  m,«l..rn  a.h.mpi   t.,  .-.xploii  a-l...-t,.<  ,1  .po-its  was  n,a,l,.  i,,  ,|„.    \o-|., 

valley  of  the  I, alia,,   .\lps  l.y  n    l.ond,.,,  .yn,|i,.at,..  !,.,■  ,h,.  pn,., f  .  x, „.,.,„„.„,'. 

inp  on  n  Inr^^.  seal.  ;    and  : o-t   -iniuhanc.n-ly  with  tli.-:  e.xploilali.,,,   in    Italy 

a-.l.,.>lo-  was  ,li„.ov,.r,.d  in  tl„.  !>,.-  I'la,,!,-  Rivr  n.^ha,.  lH..tw,,.,.n  S,  .Io„.|,h 
and  St.  Fram.is  villages,  I'rovin..,.  of  (^,,.1,.,..  .\,  ,|,„  .  xhll.ition  in  Lon.lon, 
n>  ^^(•,■2.  a  sp,.,.imen  of  fine,  silky-lil,|.,.d  ashestos  fn.m  tlir  al.ov,.  |.„..,|iiv  w  ,s 
'  xhil.itcl. 

The  <-.M,.nsion  of  the  helt  of  serpentine  roek.s  i„  wl,i<.i,  th,.  min.ral  was 
known  to  o,...nr  ha.l  h..en  traee,!  with  some  ..are  from  the  V,.r.non,  1„  ;,„darv  i,, 
the  township  of  Potton,  to.  ami  l.eyon.l  the  fl,an,li,-.re  r^,.r;  hut  tl„^  .ieposits 
of  ashestos  ,lis..over,.,l  were  <>omparativoly  limited.  All  attempts  t,,  work  them 
profitahly  faile<l.  and  durinp  the  ne.xt  fiftei.n  .venr 
'if  pxpli-.ratioii  or  oxploitatioi,. 

In    1ST7,  however,   ashestos   was   f.nind    in   another   ,listrict   in    Qiiehec;   this 

timo  in  the  serpentine  hills  of  Thetford  ami  Colei-ainc.     The  ere.iit  of  this  dis- 
'rofio oi 


ors  nothinir  was  done  ii,  the  wnv 
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covery  i.  ,.h,i„,e.l  l,v  Mr.  I;..!,,-,-,  WnnI;  „l.l,u„«h  \,y  ,„l.c.-s  it  i,  ^tat.,!  ll,„l  , 
fir-t  hn.l  „Ms  ,„,„l,.  I.y  „  Fr,.n,.l,  Cana.lii.i,  unmod  F,...|,.;n,.  Foll.nviM.'  .l,., 
upon  tins  ,lis,.on.>-y  s,.v,.ral  parties  ..,n,vM  areas  l.oth  at  Tl.otfor..  an  I  I!la 
Lako  iM  (■„l..ran„.  toun-l.ip,  ..|o.o  to  tl...  line  of  the  Quebec  Central  railwi 
.vhM.li.  tnr  so,,,.,  luilos.  n,„s  tl,r„„Kl,  a  l.elt  of  serpen. i>„..  Lart;e  ti,-es  l.avi 
swept  over  tl,e  ..onntry,  ,l,.s„.oyin«.  all  fon^sts,  the  di^'ovcry  of  veins  v  as  faei 
Into,!   I,y   the  ueafheriii-  ,,|    ih,.  n,;,„.|.al  ,„,   the  si,rfaee. 

•Minintr  op-rations  on   a  sn.all  seal...  eon.menee.l   i,i   IsTs.  an,l  in   this  ve 
nity  tons  were  p,-,„in..e.| :  hnt  it  was  ,litiicnlt  to  find  a  market.     The  quality 
tiie  hhre  m,ned  was  oNeellent,  and  the  wi,i,l,  of  the  veins  evervthin^-  that  eon 
ho     desL-ed:     heinj:        ,„n     V'     np     ,o     ■>".     ;■/',     unj     sometimes     4".       Th 
.in-t,t„.,l    the  expeetation    that   larRe  dep.^Mts   of    the    M.i,.eral  ^,t    exist    i 

that  lo,.ality,  thon^h  their  trne  importanee  and  value  were  not  aseertained  f, 
several  years  later.  Shipn.ents  of  the  hotter  Ki^ades  to  London  ereate.l  ,,„ite 
sensat.on   ,n   the   liritish   n.arket;   l,en..e  extensive  tests  and   inves,ij.ations  we, 

made.  w,th  the  result  that -eonnt  of  its  exeeptional  spinni,,.-  ,,ualities    hi, 

pnees  „e.-e  soon  estahlished.  a,„l  the  ra.^e  for  th,.  acquisition  of  additional  a,-e, 
likely  to  contain  the  valual.le  mineral  h.-^an.  The  land  upon  whi..h  the  asl,est. 
was  fou.,d  was  ..onsi.lered  uf  very  little  p,-a..tieal  value,  either  for  asricdtur, 
or  any  other  purposes,  and  niiniuf,  operations  wc'e  rapidly  exten.lcl.  The  pri, 
cpal  areas  „,  whi..|,  the  ash,.sto.-hearin^.  -erpentine  was  f„„„d  to  occur  were  lot 
20,  ■>.,  and  -8,  near  the  line  hetwe.„  ranges  V  and  VI  of  Thetford,  a.id  in  th 

township  .,f  C.leraine  , r  Black   Lake  s,a,i„„,  f„„r  miles  s.mthwest  of  Thetfor 

station.  ,n  an  area  previously  unsn,v,.ve  I :  hut  aljoiai,,..  on  the  so,itluves, 
ranpe  B.  also  on  lots   ■>:  and   -'s.   ,,,„.,.   U:   and  on   lot  n-2.   ranfre  C.     All  thes 

areas  were  spee.lily   s..,.,,,,,].  ,.   ,,„ ,„„,,   „,-  ,|,^  „.rpe,„i„e.hearinff  jrroun, 

extend,,,-  snntheastwani  fro,,,  the  (^„.h,.c  Central  railway  towa.'ds  (^arih,,, 
lake,  and  for  -eve,-a|  ,i,il,.-  alonp  the  To,, drier  road. 

During  the  next  twelve  years  a  i-apid  .levelopn,ent  of  the  ashotos  i„dustr> 
was  w,tnessed.  The  „,in,.s  were  op..rate.l  on  a  large  scale;  while  prospector 
were  busy  e.x,dori„s  the  hills  of  the  surrounding  eou„t,-v  for  new  deposits  of  th, 
n„„eral.  V,llaKes  spranjr  up  in  the  vicinity  of  the  m!„,.s  as  if  l,v  nia-Hc  -,1 
thouRh  the  country-physi,.nlly  speaki„R-was  sieril,.  and  verv  rough      Prior  "tr 

the  beginning  of  mining  operations,  the  , ulation  ..onsisted  of  onlv  a  few  seat 

tered  fan„li,.s.  but  „„w  i,„.,va..d  t.,  s.veral  tl,n„sa„ds.  and  the  whole  ...mntr, 
Sboxve.l   all   the  marks  of   industrial  a.^fivitx    and  prosperit.v. 

In    Iss.V    i,   was   reported    (hat   soveu   quarries  w.-re   i,,'  operation,   whi,.h   pro- 
du,'e,l  ,l„n„g  the  same  reason  an  aggivgate  of  about  1,4,10  tons  of  asbestos      The 

nric^s  obtain,>,l   for  the  ,liff,.r,.nt   grades  w,.,v:   first  quality,  -li^O  •  ton   at  the 

■nines:  s,.,.o„d  quality,  $(iO:  thi,-d  quality,  .$p),  au.l  the  lower  ir,-a,le-s„itablc 
only  for  pulp-.^lO,     Th,-  to,al  nu„,ber  of  „,o„  enq.loy,.!  be  th..  various  operating 

eompan„.s   was  .^-,0;    .li.tribnted    as    follows:     King    ji, 40;    I{o.,o„     V  she -I  is 

Pack,ng  r^mlpany  l,i,i:  ,1„,  .fohnson  Co,npany,  I,,,,:  \Va,.,l  Bros..  ,.„ :  Lionais  >t^- 
Company.  40.  and   Frwiii  ^li:  Hopper,  .-.H. 

Hating  from  1^8.V  a  g,-ad„al  iue,.,.as„  i„  the  pri..e<  fok  place:  especiallv  for 
the   first   and   s,.,^o„d   q„aliti,.s.      I„    inoq,   about  $.W   was   .valized   for   the' first 
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proiiiisrd  cvi-ii  li.'ttiM-  pr..s|iucls 


qiiulily.  T'lij,  and  otlirr  ceuiiuiiiio  iVatun-  in  coiuiexicii  with  tlie  iii,liK-^trv, 
served  to  give  a  imwcrlnl  in.pc.tus  to  tlio  .levulupmoiit  ;(  tlio  ,-.x,-ii„-  ask..-tos 
resourcos:  additional  minos  were  o,.en..,l:  tl.e  d.niaMd  lor  the  n,i„.r.l  eo„tinued 

tTK-k  l„r  a  tin,..;  and  pr rti...  w-r..  -old  at  a  l.iirl,  ti^Miro.     At  a  .n.-etin;;  of  tlio 

Hell  Asl,..,,os  (V:..  Li„,i„.,l.  h,,l,|  .I;,„„ar.v  .!,,.  |.s....  „t  tj,..  CaruioM  Strrct  Hotel 
Loudon,  Kngland,  tlu"  Cliairn.au-.Mr.  .Iol,n  iJell,  annoureed  a  dividend  of  -''J 
per  eent  on  the  eapital  sto.-k  of  the  Conii.any  for  the  yur  lss>,  an,l  said  timt 
the  lart,'e  lirouth  of  the  a-l.i-.|.w  hii-|,i|.>-  ji,  „,.! 
for  the  current  year. 

IJut  this  state  of  atfair,  did  „„t  ,i„u,.  l,u<^;  |,ri,.e.s  hesan   to  drop  yrad- 

nnlly.  the  demand  ..]a..k,  „ed,  an.l  it  ua.  di-eovered  that  the  prevailing  tnethuds 
of  hand  e.xtraetioa  were  fanlty.  inad...,nate,  and  oxpen-ive;  espeeiallv  with  regard 
to  the  lower  grade..  As  a  n.atter  of  fa.-t.  undor  prevailing  priee  .■onditions,  only 
those  .piarnes  which  were  working  on  rieh  ground,  and  had  a  large  percentage 
ot  crude  ashesto.s  had  a  chance  to  live,  a.id  carry  on  operations  with  a  prolit. 
'I  he  natural  outcome  of  these  adv.-r.e  conditions  was  ol,vi..us:  n.anv  .,uarries 
products  only  a  very  small  percentage  of  the  higher  grades  were  fo,re,l  to  slntt 
down;  and  this,  together  with  serious  .lillieulties  accentuated  l,y  nvrproduction 
and  a  eonscpicnt  fall  in  price-,  caused  the  industry  to  receive  a  severe  set  hack 
in  the  middle  of  the  nineties.  For  some  ,vear-  the  industry  languished,  and  this 
ha.l  a  depressing  etfeet  on  all  except  those  who  would  not  he  dis.'ouragod,  or 
who  were  naturally  optimistic. 

Those  engaged  in  the  .piarri.'s  and  tho-e  having  the  development  of  the 
industry  at  heart  peroeive.l  that  only  one  thing  cuid  -ave  the  industry,  namelv, 
a  more  economic  production  ;  hence  they  hegan  to  exercise  their  inventive  powers; 
the  result  being  that,  mechanical  treatment  of  the  lower  grades  of  asbestos 
gradually  displaced  hand-cobhing:  and  this  m,.tl,o,|.  in  tlie  cour-e  of  years,  was 
applied  with  such  conspicuous  suoeess  that,  to-day.  every  ,,uarry  in  the  district 
is  cqtiippcd  with  a  complete  milling  and  ril.erizing  plant.  I'.y  means  of  this  Im- 
proved process,  all  the  smaller  fibre— which  in  the  earlier  years  was  left  in  the 
rock  and  thrown  into  the  dump-was  saved;  an.l  a,  new  .lemauds  for  this  short 
material  sprang  up.  the  life  of  a  .juarry  was  prolong,-.),  ami  its  o|ierations  per- 
formed with  greater  ease  and  e.'onomy. 

As  a  result  of  these  innovations.  lift._'en  quarries  and  nineteen  mills,  with  a 
capacity  of  S.r,20  tons  of  asbestos  ro.-k  per  day.  are  operating  at  the  present  time 
in  the  Province  of  Quebec:  ami  it  is  confidently  prcdictd.  that  the  capacity  of 
the  quarries  and  mills  will  bo  largely  increased  .luring  the  course  of  the  year 
1910.  The  flourishing  con.liti.)n  of  the  asbestos  industry  is  a  striking  example 
of  what  human  ingenuity  .-an  ac.-omplish  when  applied  ii       le  right  direction. 

The  quarrying  and  producti.in  of  asbestos  in  the  hui-MTn  Townships  of 
Quebec,  is,  to-day,  one  of  the  most  prosperous  industries  in  the  Dominion  of 
Canada.  Previous  to  the  dis.-overy  of  this  mineral,  the  .li-trict  was  but  sparsely 
populated— being  in  a  like  con.lition  to  the  famous  Cobalt  region  prior  to  the 
.liscovcry  of  silver— but  continu.'.l  success  In  exploitation  and  .levelopmcnt  has 
attracted  thither   a  largo  mining  and   trading  class,  honce  the   population  has 
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nipiilly  iijcTuiiscil  .liirin»f  tliu  Jii>t  tun  years.  Tliis  result  was  l.rciinlit  ,il„nil  \,y 
tlie  exeelleiit  (luality  ot  tlu;  pn.iliict  of  the  quarries;  tli.;  [iraeticilly  uuliniited 
siipijly  of  tlie  iniiicrjil;  llic  untiring  efforts  wliieli  were  imnle  i.y  tiie  proprietors 
and  nianiii.'er-.  to  <tfe<'f  inei-lianieal  SL'paration,  ami  last  l)Ut  not  least  liy  tlie 
I'peninK  (JUt  of  the  (^ucImc  Central  railway,  which  run^  through  thi'  region.  Iii- 
•  leeil.  it  is  iloulilful  wiicllier  llie  CaiKiiliiin  nsKcstos  industry  would  have  attaiiii'd 
its  in-i-cnt  proMiiiieiii-e  and  pro-perity  had  it  wt  ln-rn  for  tlie  transportation 
facilities  aHonled  from  the  hcfiinning  hy  that  railway.  'J'he  author  knows  of  no 
mining  camp  in  Canada,  where  trausportati..!,  facilities  arc  as  convenient  as  in 
the  ashestos  region  of  (^uehec.  The  productive  asheslos  area— as  determined  hy 
the  author  — now  extends  ovi-r  twenty-two  miles.  In  all  this  stretch,  not  one 
productive  quarry  is  located  farther  than  one  mile  from  the  railway  track;  and 
as  the  latter  run-,  jrcnerally.  parallel  t..  the  asi.cst.is  raii^'c.  and  since  there  is 
still  room  alonj;  the  hcit  for  the  opening  up  of  n ore  quarries,  every  new  estab- 
lishment will  parti<-ipate  in  these  >pecial  trans|njrtation  facilities.  L'ldcss  foi- 
eipn  ashestos  fields  yet  unknown,  having  equal  ease  of  access,  produce  the  same 
quality  and  ipiantity  of  the  mini'ral  a-  tlie  seri>entino  region  of  Quebec,  the 
Canadian  ashestos  industry  will  continue  to  he  the  chief  source  of  the  world"s 
sujiply, 

Durinjr  tlii'  la-t  twelve  years,  new  ticMs  have  heeii  di-covenil  in  various  jiarts 
of  the  plolie;  hut  as  a  matter  of  fact,  none  of  the  deposits  so  far  discovered, 
produce  ashestos  which  I'ompari's  favoiirahly  with  the  Canadian  article,  either 
ir.  quality  or  iiuantit.v. 

Asbestos  Minerals. 

1  nder   the   term  '  ashestos  ''    is   understood,  generally,   a  grou,.  ,s 

the  lihrous,  crystalline  structure  of  which,  comhined  with  special  qu..iiiie.  iid 
characteristic  appearance,  entirely  differentiates  them  from  any  other  miuei.ils. 
Some  varieties  possess  such  tine,  silky,  elastic  tihrc.  that  they  can  he  curded, 
spun,  and  woven  similar  to  wool,  llax,  or  silk:  hence,  owing  to  this  property,  the 
mineral  has  heen  called  a  •  mineralogical  vegetahle";  also  'a  ]ihysicnl  paradox.' 

In  mineralogy,  three  minerals  are  (dassified  Miider  the  term  'ashestos': 
namely,  antoiih.vllitc,  anirihihelc,  and  serjientine.  Chemically,  the  two  first-nieii- 
tionpil  minerals  much  rosenihlo  each  other;  heing  silicates  of  lime  and  magnesia, 
and  alumina:  componids  of  silica  with  an  earthy  hase,  generally  represented  hy 
the  formula  KSiO, ;  while  the  last— serpentina,  is  a  hvdrated  silicate  of  magnesia, 
represented  by  the  formula  •'iMgO,  iSiO  .  2111). 

ANTCU'IIVLI.ITK. 

Of  the  antonhyllite  variety,  i,  must  he  said  that — as  far  as  the  writer  is 
aware — little  of  it  is  \ised  eoniniercially ;  inasmuch  as  it  is  only  of  mineralopieal 
importance,  it  will  not  he  dealt  with  further. 


'  Ihe  tenii  ■asbestos'  i.s  dcnvi-.l  t'niii  tlic  Creek,  anil  sii{iiitie~  '  iiiK|Uem-liul)le  ' 
'  iiie\tiiiguisiiablc.'  '  incoiiMiinaWe.'  It  is  ilHlined  in  a  French  work  as,  '  iniiifral 
hliiiiKntfux  et  imoinlju-tible.'  Thi-  Geriiouis  call  it  '  stcinftachs  '  l-tonp  tla\):  and 
the  Italians  '  aniiantho '-  friiiii  t'lc  (iioek  '  aiiiiiiiitus,'  siunifviiij;  '  undefiled,  pure, 
inciirrii:  tible;'  the  French-f'nnadian  lalU  it  'piirrc  a  pottcm  '  (cottcin  stone),  in  allu- 
sion to    t  .  similarity  in  njipraranre  to  cotton. 
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AMI  iiiuui.i:. 

ilif  iiiiipliihol..  iiiiiirnil  iiiciiidc-  Hvu  v:ii-iril, -,  iMiiicb- :— 
(  1  I    Truinolife. 
I-';  Actiiiolitf. 
{•■')   Asl)e>t(is. 

(4)   fountain   leather,  nuanitiiiii   uo.mI,  a,,,]   niuuntaiii   ,-,.rk. 

io)  Crociilolite. 
T1.C  twreu  first-nu.>,tione,l  varietie.  of  ,l,i.  an.pl.il,,.!,.  ^n,,.,,  ,,;■  verv  Mmilar 
in  lh..>-  cxten.al  a|,,...an,n,-,.  a,„l  ,.|„.,Mi,-al  c.„M,,o,i,i„„.  I.ut  the  so-eaMe.!  a<l,e-t.w 
'•=n,   he  rea.hly  ri^li,>„ui^h,.,|   In,,,,   livmolite  and  aeli.idit,.  hv  it-s  !on-  .|e>„let 
l!.'X,l.le  M.ros,  whi.-l,  are  ea>il.v  separated  hy  ones  li,iir„r.. 

^  J';;""f''—'^^'^^  is  a  oaiei,,,,,  n,at.„eM„„;  a>„phihc,le  iiMgO  SiO,  CaO  SiO 
-a...  s.hea.  J>.!,  „,ap„e.ia.  an,l  KM  li,„e.  Jt  oee„r.  i„  meta„.orphic  rodj 
n.  U>,  .te„t.  hh„l,  like  erv.tals.  „,■  ,!a,.k  ,>-ey  e„l„„r;  aU  i„  lo„.  thi„  ,ihr„„. 
a.,.l  eol„i„„ar  r,.a»,.s.  J,.  e„„„„ereial  ap,,n,-ati,.„  |.  verv  Il„,|,,,|  ft  i<  h.n. 
ever.  l,v„„e„tly  „..,!  „s  a  s.,h,,it„te  for  aerinolito.  u,  the  :a:,„ufa.t„,v  o,'  ; 
fihroiis  wall  po'.viler,  a„i|  of  ii,ii,e,'al  wooh 

.lc//.,o///P._,.StrahlMeiM-,    i,    ehe,„ieallv    a    >iliea,e    of    i,.o„.    eah-i,,,,     .,,,,1 
n,a,^„c.,„,M  IK.Mk  Fe)   ()  Si;)_  CaO  SiO..      I,   ;,l>o  oee„r,   i,.  ,„e,a„.o,-phi,.  .'....k. 

Ms,„,lly  ,„  tihro„s  a„,i  ra,iiate,|  e,.ys,alH„e  „. -.  of  a  hri«l,t  ^.-ee,,  eolo„r      Th,' 

speche  gravity  h  :',  -  :'..■>.  The  lihro„s  variety  i.  ofte,,  ,„istake„  for  tr„e  a-he.^ 
tos:  h,.t  ,t  never  ha.  the  ,a„„.  Hi,rou>  t,.x„„.e  as  a-he-,o,.  It  ue.-,„-s  i„  ,he  tou-„- 
slnp  ot  Klzevi,..  IIastl„us  eou„ty,  Out.,  al.,  i„  the  State  of  :\lai„e  a„.|  ,„a„v 
other  plaees  ;„  Aj„eriea.  a„cl  el.ewhe,-e.  It  i~  fo„„,l  ehi,.||v  i„  ,„ao„e,i,„  ,,„.l,: 
Buol.  as  talc,  steatite.  a,>d  sorpe,.ti„e,  a„d  is  trsel  for  a  variotv  „f  p,u-po.,..' 
notahly  for  ^veighting  paper,  rooHnp.  a„,l  for  vario„s  for,,,,  of  aduhoralio,. 

In  Elzevir  township.  Hasting-  eonnty,  the  aetinolito  deposits  are  clo-^eiv 
associated  vv.th  a  hlaekisl,  green  i,or„hle,.de  roek,  whieh  rnns  in  rid-es  in  ', 
uorrheastorly  direction,  lonnded  on  hoth  sides  l,y  g.-anites.  The  width'of  thes',. 
hornhlende  holts  is  fron.  2,^0  to  r.OO  fee,.  The  whole  area  is  afTeeted  bv  fanlt. 
Zone  patches,  veinlike  occurrences  of  an  nshestiforn.  n.ineral,  and  a  fibrous  horn- 
blende, are  frciuent.  An  analysis  of  this  n,i„eral  n,ade  by  I'rofe-sor  Colenian 
ol  Toi-onto,  gave  tlie  following  results--- 

^"-- ,;..so 

-Magnesia ,„ 

Ferrous  oxide.  .    .                                                          ~',  — 

T  -                                        *»■;>.■> 

J^inic 

.,       •                 l-t3 

Water if 

This  mineral  lia.s  been  mi„e,l   intenuiitently   from   Isvi  to   I'M,;!    near  the 
village  of  Actinolite,  and  the  output  hauled  to  the  village  of  Brid..ew.ater  'a  dis 
tancoof  about  eight  ..iles.   uh,.,-e  a   mill   opei-ated   by  w^ater-pou-er  gro,md   .11 
material,  and  separated  it  into  four  gra,les :  Xos.  I  and  11  being  en.ploved  for 
boiler  coverings:  and  Xo.  Ill,  wliieli  is  fl.iely  groun.l,  for  pla-ter.     There  were 
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two  .■(iii,|iiii.i.>  ..iiii.liiisr  in  111..  ,li-ii-i,-t:  iho  •  InLTiKitloiuil  A^Lcstus  Coiupan 
witli  lic^i.l  otli.T,  in  Xfu  York,  .-iikI  the  '.Io<cpli  .Tunics  Compniiy'  of  Aetinoli 
It  is  claim. ■.!  tluit  Ironi  .'JO  per  cent  to  |(i  per  .•pnt  of  all  tlio  rock  mined  wc 
thrniitrh  tlic  inill,  ;in(l  llint  of  il,i-  ;il„  m    pi  ,„.r  ,.,111  wiis  ,  xtriicl.Ml  us  filire. 

Actinolitc  is  also  foiin.l  in  -mn;  ><(  iIil-  liorriMcn.lo  rocks  ol"  the  Smllni 
district,  wliero  tlic  writer  found  tilirc  nicM-uriiif;  from  1;  to  10  imlu-  lonj;.  T 
market  for  tlii-  miiicr.il  i-,  li,,»,v,.r.  v,r,v  lin,it,.|;  ;iimI  il.c  pric,  ,irc.  as  a  ru 
not  satisfactory.  F,,r  tin's  rci-.,,.  miniiiL'  i-  ciirric.l  ,,i,  -piiMiiodicaily,  and  ov 
then  on  a  very  limited  scale. 

'I'lip  followinsr  anal.v-cs  ,,|  samples  of  liornLlcdc  mineral-  Imm  ditTcre 
localities'  will  illu.  ;rnte  the  cliemieal  iiereentajie  of  the  composition:— 


I 

II 

III 

IV 

V 


II 
4:i 


AMI    I',  u       y.it 


I  :i 

I  ■.' 

n  7 

4  t 

i:.  I 


M-i> 


Xj    M        II    U 


\\'r    •|'..t., 


■> 

•Jl   •< 

IL'  s 

L'l    U' 

\J    1 

;; 

II    -J 

II  :. 

1 

11    S 

t  1; 

H 

7  s 

■J  1 

1  :i 

.1  > 

0  1; 

Hxc; 

1  ',' 

0  I 

0  t; 

ii'i  ' 

0  7 

11  s 

L'  li 

!ri  ! 

0  1 

1  :. 

100  i 
IIHII 

■  Siii.ill  i|iiaiiritii.  ..f  iiiiiH.r  ...iii|Kiii.  nt-, 

I  'i'i.iii..lil,.,  Hiilivill...  (;..ii\,.|h.iii,  \,w  V.,ik. 

II  .\itiiiiilit.'.  liivincr.  Tvi.,!. 

III  M.iiiilil.1,.1.-.  K.li-iivilli-.  Oiaiik'r- loiuifv.  Niw  V.nk. 
I\     .\rfvi-il>.,iiitr,  Kaiij.'ci(lliiarsiik,  ( Ir.iii'l.incl. 

\       ('lllllni|,liuiic,  Ishiliil  iif  .Syi-M.  I  li'trc. 

-Is/h's/cs.— Tren;olilo,  a.'tinolitc,  and  otli.r  varieties  of  ainpliibole  -exceptir 
those  containing  much  alumina— pass  into  lihruus  varieties,  the  fibres  of  which  ai 
sometimes  several  inches  long:  fine,  flc.xilde.  easily  separable  by  the  fingers,  an 
looking  like  thix.  Tla-se  varieties  are  called  'asbestos,'  -hornblende  asbestos,'  ( 
'  amphibnle  asbi'stos."  They  usually  exhibit  a  (lull  -reen  enlour,  have  a  somewhi 
unctuous  feel,  and  display  occasionally  a  pearly  lustre.  They  are  I'losely  allie 
with  the  pyroxene  and  hornblende  rocks,  and  the  name  'asbestos'  is  to-day  on) 
applied  to  these  varieties;  while  the  trua  silky  kin<l— which  forms  the  basis  c 
extensive  miniiitr  operations  in  f'anaila,  is  called  chrysotilc. 

Tlie  Italian  asbestos  is  asbestos  properly  so-called;  for  it  consists  of  tli 
highly  fibrous  form  of  hornblende,  hydrated,  and  is  niincralogically  distinct,  an 
entirely  diflFeront.  both  in  fonn  ami  appearance,  from  the  Canadian  chrysotib 
Xotwithstandincr  the  totally  different  idiysical  char.-icter  of  the  two.  as  found  i 
tho  rock,  in  chemical  compositicn  they  are  very  similar,  and  in  ninny  of  th 
use.--  to  which  both  minerals  arc  |jiit.  they  ;ire  trcnt.^d  as  identicai.  When  mc 
.hanically  iireparcd.  however,  the  rauailian  chrysotile  looks  so  much  like  re.-i 
'  asbestos  '  that  both  are  often  sold  one  for  the  other.  Further  particulars  regard 
ill^■  ftalian  a-bestos  will  b.>  found  .m  paiic  2:;i>  un.l.?r  ■  Italy.' 

Mountain  Leather  and  Movnlain  Cork — (Bergfleisch,  Ilergleder).— ^^fonn 
tain  leather  occurs  in  thin  tlexiblc  sheets  made  of  interlaced  fibres;  mo-intaii 
cork  is   the  same,  only   in   thicker   pieces.     'I'licse  vari.Hies  contain   little  or  n^ 


l.'oik- an.i  l;„,l  Mi 


rii»siin.     I'ai."'  ii4. 


I'lATK   III, 


itr.M 


Italian  iliMniKl.iulfi  aslK-Kt... 
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liliiri.iriii:  tluv  .1.,  „,.!  rr.Mlilv  .o|>,iriitr  Intn  til.r,,;  ,,,,.1  ,ir..  uhMiit.ihl,.  t„r  M„„t  ..f 
tho  |.:,r|.n.e,  for  whirl,  u-Um,,*  i-  ,  ncnaiy  ,h...1.  TIi..  •.•,.rk'  variety.  «lu..|, 
p„(i-t.s«,..s  the  elu.ticitv  niMi  liKht.i.>»  „f  ....rk,  i.  ,i„i„ll.s   „•  „  |i«h,  |,r„«M  rnU.ur. 

ui.,1  hn-,  a  srwiti.    Knivity  of  O.ils  ,.,  O......     The  wi.l.r  i,.  lu.th  i int.iii,  i.Mlh.r 

:iii.|  .-rk  i.  H,...„«i,,„all.v  tr„m  :.'  (..  .•;  ,„;■  .rut,  a.,d  >n„„.ti..H-  m.,r...  .\.r..r.Iii,L' 
to  giMi,«t,ilt.  tlio  <-r,rij|ifwitioii  (.f  tiioiititiiiii  c.rk  ii:- 

>*il'^'u -;.0|) 

I'lTuxillc  n|   iron ,  .% 

Miiiiii(><ia .,.,  ^- 

!:!""• '■.■.';,■.■.■ ;;  .■.'.':::::::  n::;;; 

^^■"'■' :•.« 

Mnu„t,nn    IIVW.     ,|!,.ruhn|..     |Iol.,„l„.,,.    l\^u\(nvm    a^l.c^to.).      Muuntain 

wood   ,-*  .•o.npact,   (il,r..„>.  „„,|  ^roy   t„  l.n.w,,    i>,  ,.„!„.„■.   Inukin-  - what   likr 

.Iry  WCK.I,  also  like  pctritio,!  woo.l;   i„   r,„t   it  Tiii^-ht  l.r  .-,  ,„|ily  .oi-tak.-.i   lor  It. 
.■»p,..-ially  when  -iitli.-ieMt  oxi.l..  of  ir-i,   i>  pre-ont  to  i„,par.  to  it  the  tawnv  tinu,' 

"'   "^'"^  "■ '  '"•  '■"■•l<-     '''•"■  ••■■v-'^il   lil--r-.  how,.»,.r.  .p.  rea.lily   r. ^-uu.M. 

""'''■■■   ""'  '"''•••"- •-■:   "»•  "''-'■""•'^  <■(  ve^rrtalJe  .•..||>-    wlii,-l,  are  alw»v>   present 

m  petrltie.1  woo.l— heili^r  elearly  „„t,.,l.      Monovr.  tliey  are  ireerrailv  h.iii;.  from 
M  few  inehe.  up  to  1    or    :.'    feet.    a,„l    are    cMirvo,!    aiel    eonipact.    Imt    varvi.iR 

imieh   u,   texture.     This  i,.„u.,ta,„   wo.mI   i a-ioi,aiiy  f.,uml   i„   tho  Canadian 

asbestos  .h^posits:  some  of  the  sp,.,-i,nens  obtained  revwhlin^  the  .hoppinir.  „f 
«or,d,  and  hardly  .listincni.hal,!,.  from  the  latt.r.  ex.ept  by  handliuL'. 

CrocldoUlc:  Blue  A,l„.sh,s  (Bhuier  Asbe.t).     This  variety  is  found  in  (iri- 
qualand.  Soutli  Africa.     It    is  a  beautiful  mineral,  of  a   hijrhiy  til.rou-  texture. 

the  fibres  beinp  easily  separable  by  the  finsers.     Its  s| iti.'  gravity   is  ;!.:>o  to 

••i-nO;  its  lustre  very  silky,  and  of  a  dull,  lavender  blue  eolour  ,lue  to  the  presence 
of  ferrous  oxide.  The  fibres  are.piite  elnstie.  and  are.  oecasionally,  several  inches 
lone  Its  ehemieal  .•oniposition  is  Xa  Fc  (.'-•iO,i_,,  Fe  .<i().  Theoretically  it 
<'oritains: — 

Silica ,,l  p 

Iron  -e^ipiioxide -'-'.(M) 

Iron  protoxide Il'l.su 

^"''^' ....'.        S.fiO 

100-00 
As  compared  with  •  cln-y.otile.'  if   possesses  ren.arkal.b-  tensile  -trcnjrth;  but 
it  is  different  in  fire  resisting'  Munlities.  and  for  that  reason  its  substitu'tion  for 
cbrysotile-which   was   at   one   time  atten.ptd  -was  a   complete  failure.     While 
good  asbestos  fibre  .•ontains  almost   m)  i,er  cent  silicate  of  magnesia,  and  otdy 
from  1   to  P,  per  cent  oxide  of  iron;  .■roeidolite  contains  only  50  per  cut  silica 
i<nd  not  less  than  from  :!4  lo  4>«  pc  cent  oxide  of  iron.     A   number  of  experi- 
ments  were   ma.le   wit!         ooi.lolite   several   years   ago,   by    Mr.    Alfrd    Fischer 
fieneral  ^Manager  of  the   t  ..ited   A^bc-tos  Company,  'Limited.'   London,  with  a 
view  to  utilizing  the  Africa.i  filire;  but  the  rcMdts  were  very  unsatisfactory:  and 
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II   wii.t  -tiili-.l  Jit   till'  tiiiir  tliiit.  llir   III. IV  «ii>   iiliMiilal.lc  I.  I-  .iiyihivriiii,'  |mrpc 

HIM'O   it    ui.iil.l   lint    . tail. I    iiiiirli   liiji    »||||,.|   .liMiitrm-iitni-   nil. I   I. j|iiiii(j  qi 

rotten,   this  lu'Kutiv..   r.-iili   l„ii,u'   i.i-..'.mI.I:    ilii..  »..  ih,-   im't   tliat.  a  portion 
the  if.iii  ilixcloM-il  I..V  iiiiiilvi,  «i|,  i|,   t|„.  |,,riH  ,,)   „   ti  rr..iii  -iilt.      It   ii  I'url 

Btiltcl   lliiit   whfii   cx!........!   In   till'   ,ilr  iii„|   )„  at.   ilii-   -nit   nxidi/,- 1   uitvrs 

(■iiiii|M,-it|,.ii  ,,f  t\w  ii>l.i-t..,  t..  -iirli  nil  iMi  lit   tliiil   it   i-  .mmIv   .-lian-r,!. 

]Iini--i!mii'  Ntiili-^  tliat  a  I'V  liii^liT  iiualr  el'  (Ti.ciiiulit,-  '|„,  in.-li  i,,  diaiiu 
»U|>portr<l  HI  lliiii.mriaii  p. mini-.  «itli..iit  l,r<ai<iiiK;  wluna-  .mm  iiiinle  of  iisl 
tos  •!.„,  inch  ill  iliaiiM  r  hruk..  uitli  a  weight  .if  li  ...iii.-.-.  i  N.i  iii.'iili.ii 
inn.lr.  lii,«..v.T.  i.f  111.'  kill.!  ..(  a-hi-t.i<  .  iii|,|,,.m..|  in  ihi-  tf-t,.  It  [^  pr.ihi 
tlint  thi-i  rciiiaikahji'  t.ii-.ii,  -tniiirth  i«  <liii'  tn  thi-  hiiir.'  .itiMniiit  of  iron  in 
c-oni|M,-itioii;  hilt  a"  iioti'.l  l..'f.iri\  it  dots  imt  |io-isr^>  tho  lir.-  ri-i-liiiK  ([uali 
whii'h  III.'  -o  I— •.■iitial  ill  liic  (•..MiMi.'i-.ial  a-lM-t..-i  lihr.'.  .minv  .o  ih.'  ahsoncf 
nuiyiio-ia.  In  the  follow  iiiL'  lal.l.  tu..  aiial>-.-  arr  v'ivcii  of  thi-*  niini'ral: 
I  in  iii.-iitioiic.l  h.v  H.  .l..iif^.  in  hi-  tn-ati-e  ..n  •  Ash(■^to..■  \n\f.  L'.') ;  wliile  No, 
i.s  from  Hl'  Larrart'iit' :  — 

.\...   I.       X.:.   H. 

'•'•lien .Ml         ."1  :.'l' 

Prnloxiilo  of  iron ;;,-<<         nilW 

•'^•"In i;  'I  7. 07 

Nrntrnosia ■_   •,  'J  i^ 

f).\i(lo  of  niintjain'-i .  .  0]n 

T-inio norj 

^Vat.T n  !•  4  .10 

lonn      nnm 

Soiii.'  ..f  th.  South  .\fii.ai,  a-hi -I.-  i-  l.arti.iy  all.-r..!  h,\  I..1I1  oxi.latioii 
tile  iron  pri'^ciit  anil  inhltratioii  of  <-ili.'a;  r.'-iillin^'  in  a  .•  aiipa<-t  -iii.'coiis  sti 
of  ilrOi.-ato  fihmiis  striictiirc  '  chai..'.  ant  "  hi-tr.'.  aii.l  hriirht  v.'llow  t.i  hnnvn  cola 
popnlarly  callr.l  'oat's  eve.'  i  Kal/i'ir'iiu'.'.  ( loriiiaii  1.  .\  -iiiiilar  hi-tro  is  foi: 
in  a  calc'cclonic  quartz:  this  inin.  raJ.  u]i.  n  fri-li!.\  init.  sonii'tinic-  rxliMiits  of 
esi'oiico.  and  Rhirnl  intorniil  roflc'l  ioii.  I-iirth.T  particulars  on  this  uiincrnl  v 
ho  foun.l  on  pau'cs  :.'|ii  an.l  .Ml.  iin.lor  tln'  h.  ailiiiL'  of  •  .Vfrica.' 

Croridolito  has  lately  hcon  found  in  thi   I'ilhnrra  distri.'t.  Wo.stcrii  Austral 

hy  Mr.  llcrlcrt  Soancs.  of  I'crtli.     Thi-  niiu.ral  ri'-.iuhl.>  v.r\   n h  the  Soi 

African  vr.riety :  is  of  a  lavender  hlu"  clour,  ami  oc.-ui-s  in  a  hr.iwii.  ironstr 
shale.  Mr.  Poanes  reports  that,  althoutrh  some  surfa.-e  samples  ar.-  oxccediiij 
hrittlo,  he  has  seen  spec'niens  fr..m  uiiu-u.il  .h'pth.  wlii.-h  ar.'  very  silky  and 
reniarkahle  tensile  strenirtli. 

SKRPF.^TIvn. 

Serpentine'  has  heen   ritrhfly  called   '  th.>  in.itliei    ro.'k   of  the  rctrular  sil 

ashcstos  fihre.'     Conipariii}.'  tlw  really  hi'a:iliful  fihre  which  is  ))Voilu 1  from  1 

r'ana<lian   nuarrics— nion-  .-pi.-ially   iIm,-,,   at   'riii'lf.ml  -  witli   11   lar-.'  iiumh.^r 

'  llaussiiian,   lliiii.llm.li.    1M7.     fa^'i'  7:t(. 
-  P..urs  de  Minis.     SI. 

"The  name  '  PiTpcntii..,  '  allii.l.'-  to  tho  green  Sfviipiit-Iilie  cli<iiiliiic=  of  the  srrpi 
tinp    (n.'irlilo. 
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*•' '"""'"  '■'■'^'"  '■"  l'^"-'-  ■■I   il"    ^^''I'l.  Ill''    "itl.nr  i.  ..f  opini,.n  th.,t.  n»  f..r  as 

Mifflli,  liiBh-Brn.lf,  OoiMln.r.inl  (pialUir.  iir,'  .•.,|,.'.Tiir.|.  th.Tf  i,  ,.iil>    „n«  <■ ilr.v 

uhcrctliisfil.riM^itol.rfnuii.l.it  tho  pr.M'nt  tiii.r,  i„uo..l,v.  (  iinu.lii.    A'l.cMn,  i,l,ri. 

liM^  l„.,.n  fnmi.l  in  ulino-t  .mt.v  .piiirt.r  of  tli>.  t;|,,|,r:  \,.«f iilhin.l.  'li.-  I  iiit...| 

Sl.iti-,  Itnlv.  South  an.!  (  rntriil  Anirrini.  Clii,,,,,  .lnp,,ii.  Aii-lr,ilia,  Spain.  I\,r- 
tni-Ml.  ilnnifar.v,  C.vpru,,  (.crniaii.v,  Itii-Ma,  .Sihrria,  tlie  Cur-  un.l  ( \iiiral  Afri.-a; 
an.!  ..•ar,.,.|,v  „  ,M„iiil,  pa-,-,  willi.mt  „n  aiii,.,ii,.,vn,ciit  in  -oni.-  t.vl,i,i.-al  i..„riial 
..I  ll.,.  ,|i«-oM.n  of  a  n.'u  h-I..-m..s  H,  |,|.  |!„t  ,„.,,,b  all  ili,.  .ii-.,.„v.Ti.-  nia.l.  np  I., 
tl.p  present  tini.-     px,',  pt  purluips  tlio-  in  tli..  |-r>,l  mountains  Kussia-urr,  from 

"""■■r.ial    ^tanapnint,   of   vorv   Ijttl..   vain.';    for   V.   p..r  oont   ol    ll,.'   a-L.-to- 

Miipplir.l  to  the  Horlij",  market   i-  pro.|iH',,|   ji,  Canada. 

Mil'  Canailian  sprpfiiJino  lia-  tlino.  .li.iin.i    liLrnii,   f,,nii-:    - 
(1  )    I'icroliii.. 
ijl   Soapstorii."  (talc). 
(.")   Chr,\sotili.'. 
Alllioii-li  pi..r,,|i,,.  an. I  .•l,r-,.t  ,!,■      il.,.  ,u.,  .,|T-pn„«-  ,,1   -,  rpm,  ,,„■     are  sim- 
ilar III  <'Iicini.Ml  compo-ilion.  tlicir  .litlor.M,,-,    i,,  .■.\lrriial  .,pp,a:'.,,„-,.  ami  pln-i.vi! 

.pniiilios  ^..ncrall.v   is  .,.  irroat.  that  at   Mr-l   M^d.t  tli-ir  ,,„„„   i,|,„tiiy   in  tli." 

-am.'  L'roiip  of  min.raN  -o,,,.-  d..iil,ifiil ;  1,„|,,.,1  ainom:  al!  tli,.  ro.-ks  of  ifnooH^ 
ori^'in  tlioro  are  nono  that  ^..  miiol,  pi,//i,,  ||„.  ,>,.troloKi  t  in  hU  attempts  at  n 
rafi..nal  ola>.ifirntion.  a-  ill.,  -mall  fVoiip  rc|.n-,.ntim.'  ll„.  M-r|M.nlinp.  In  ~,.uu- 
i"-'alilir,  il,  ,.a-iorn  <ana.la  -,  rp.nt  ii„.  r..rk-  rxi-i  i,,  ,.,,M-i,|,.ral,l..  maL-nii  ,i.l,-. 
Milirralotfioally.  i,  i-  a  liMlral-l  -ili.-alr  ..(  n.aiii,, -ia.  iVMil.iiiL'  from  tla.  alt,.ra- 
tlon  of  mnjrm-^ian  ro.-k-.  is  infusihlo.  arol.  as  a  ro,.k  proper,  without  frystalliza- 

tion:    ohoniically,    il iHtitimnt    formula    is   .'nrjjf),   2S](),.   I'lf  ()- silica    11-1 

niaLn„.,ia     l.'Miu.    and    ualor    Ii'.! |,    ,„.,.„,.,   ..n-rall.v.    in'tl r.v-iallio,' 

si'rios,    uiil,   iriiptiN,-.   ,.t....    ami    lli miiion    a-miipti,ii,    i,.    (hat    it    i-   doriNod 

from  ..livin..  or  prridotitrs,  I aiiso  it  s(,nu'timos  oxliil.iu  lli-  .-liaraoleri-f ic  form 

'■(  or.v-t;ds  ,,f  pcridolitp.  tho  .•s.nitial  .■..n-litiiriil  nf  uhl.-h  j.  olivii.  .^prponlino 
may.  th-rofnro.  1,,.  ola-s,.,|  ;,.  ,,  hv.ln,,,.,)  ,„.ri.l.,t  i„.  ,,r  ,,li,i,„..  In  th-  lallor. 
niidrr  llu'  ai-lion  of  cnrlMaiatrd  xvalcr.-.  tlic  ir,.ii  i,  fiv,,ii<Milly  carriod  olT.  in>l.'ad 
of  l.oin;.'  i.proxidi/cd:  ■..„»<■  of  tlip  ma-m-la  luim;  roniovol  at  tho  aanio  lime. 
Tho  r,-ultin-  r..ck  is  M.rpcnlino.  uhi.-h.  in  -.,m.-  imlod  lo.-alil  ips.  ivmain-  f..r  llio 
trrpatcr  part   a-  a   rook-nia-.   and   in   lii.r..iH   vari,.tip3.     Olivinp   is  often    full   of 

fi-nrps  and  it   is  in   th.^M-  li.s,,,-,.-  that   it-  tr.M,-f..rmatI„„  info  >rrpentli om- 

iiHii.v<.  1'ndiM'  the  niicro>cope  it  appears  a-  a  lliiply  lilirmi-.  m.,.oii  frin-o;  th,. 
lil.r,-  lyin?  at  ri:jlit  andes  to  tlip  surfaops  fmm  ..vhiph  thp>  oriffinatp.  Th..ii.  as 
tho  alteration   propped-,  this  fil.rous  sfniptiir..  ^ppi^h  f,,  Psf,.nd   '"     •      r  inwar.ls, 

until  the  whole  is  p.mverti'd  into  a  mass  ,,f  inlorl     'm- nlurt,,,  .,  ,ns.     Wlion 

cry.stals  nf  olivine  are  only  p.irtially  alten-d.  fh.  ,,,,,oar  in  <'•  .„  noptpd  frair- 
ments,    tlip   spapes    or    intersfjops    l.etwpoti    tliese   fra-nwiifs   1  oppnplrd    l.y 

fil.roiis  serpentine,  whieh   repn-ents  tl,e   ineipient  d inpo^ition   ,.f  the  olivino 

nions  the  irreinilar  erapks  whic-h  fravorsp  the  minpral  ^o  fn^inpntly. 

^  The  hardness  of  serpentine  is  from  :!  t..  I!',,  an. I  its  spe<'ifip  L'ravify  i-r,  to 
2-7.  As  a  rule,  serpentine  is  f.,,,,,,]  i„  massive  form:  hut  it  oecur<=  also  as  n 
" ■   -'"'T   -•■''•'    -fr:ipiarp.     Its  r.-.loiil'   i,   i, a   \ery   (iark-hiaekisli 


!"    ','"•■':'  "'■•■'■"^  -.H.n„„-   l,n.»„  r...|  ,„.  .| ,„„,.„ „„,„„,„      .,.,„.  ,,„ 

.  .Nl.p..„„u,„  ,„  „,...„.,,  ,,.,.H,.  ..,..1  „...|ik...  «.|.ln, ,r,l,>.     (>„  .„,„.„h  ,,.rf, 

.,..  .•...-k  ,„<  ;,  „„M..»hn.  »rr..,.,,v  |..,.|.  .,w.«li„K  ,„|..;  I,,.,  i,  .„„  n.,„|ih  !„.  , 
;"•""; '   '^■■•"   ""■   '"•"■'•  '■>    i'^  ''-.I.,..,,.      11...  ,,ll..u.ur...., I r n,l 

"""   ■■'   'Vul.u-   r„,-k-.  :„„  |,..r..  „N„  tl,..  «r,.,.n.r  luml,,,.,,  „,•  ,|„.  h,„„,  ...,,.„ 

II     Ml-lllli'tilll]. 

„      '•"""•"■'""■    '-"''-' -i-iMv  ■ ,..nv  ,1„.  ..n,..,„in .,.  n. i„. 

'I-  ".;.«....„«  K.nn.t.M  ,>,„„  „.|,i.,|,  it  h,H  !,„.,„  ,„n.,..,|.     Olivim,  I  ,.|,n„n..  i, 

""■•  "'"'"'  '"  "f"""^  '•'  '"   1 1^">-  i...ml„.i,„w.„r..  fr f  ,-tit,...Mt- 

..■  ol.jo..„ve  „f  ...xton.v..  „:i„i„K  n,„.n„i„„-.  ,„„.l,|,v  ,„  tU..  .„„tl.  o(  l!l„ok  La 

,"""".'"■"""  "•  " '""■  "'»"■-■ -r-  .onn.l  in  ,.|,.«.  n.so..i.,ti„n  with 

filiro:     ,t   n„,v   1,„     ,.,„    i„    Hn.   .trin^.r,    /„"    thi-k.   ,„.„,>!„,.  the  a.bc. 

vr.n.    ,.„h..r    ,„    th-    ro,.k    p.rti,,^.   ..,.n..r..ll,v   ,|ivi.|i,„   ,.,.    a.l.iM;.,..   vnin    in    , 
;""''"'■•  "•■  "••'•'""l'^'".vN,;.  ,1,..  -„ ,  ,1 „Ki,i..  in  th..  .„li,|  «,.r|-..ntino  m, 

!   "';':'"  "•"'"'•  '";"""■'■•  """  "'   ""■  '"-■"'  •' •-••-.•..  is  kn.mn 

th.-  .  i^tn...   wh..n.  th..  tun  M,in,.n,U     ,.h,„ni,.  ir„n  „r,.    mhI  .,-h...tos- ur-  min 
t..t;..llMr:  I,,  uv  th..  niin.T.  h,„K„imr,,.  ,|„.y  ,.„„,„„  .|,^,..  ,,,^,,,i„,^ 

,       ■''''."  '""■''"•■  ^'"■'■'■'' '■  -"-P-MtiM.,  ,h..w  ,,r,...f   r...i,t„n,.,.   Mf   th..  .nrla.-e 

.iH'  nr.,M.n  ,,t  uontherin,.  „«..n,.i,.s:  hut  ..vntuallv  th.y  ,vi,.l.l  ,.,  ,1......  i,.„,.„„„ 

hk.,.  the  softer  »or,K^nti.,o,  ,„„!  .h...on, „.„.,.     Th..  rosnltin^  pr,..]„,.t  .how.  a  h, 

m  Mh-nt,.  an.l  nn,frn..sin,  ..n  th.-  on.,  h I,  „i,h  ..nri..) ,„  i„  „hnni,n,.  voh.ti 

:";""■'■•  "'"'  '"■i-"iP"lly  ir-M  on  ,h..  othvf.     An  , Ivm,  „f  „  .h...on„,„s..|,  l.^ow 

"'';*•'■'"■"""'■•  •"^""  "•■■"•  ^'  -'"••■■"•• t.Top.  ..v..  ,h,.  loUowin.  ,„.,v..ntaKO  oo, 

position  ;    - 

SiO^ 

AIO.                    ■^1'" 

K..().    ^■''- 

FoO..        "-W 

\r;r(... ;. .: ^-2" 

Moi.uro.      .     ■■''"' 

r  ■        .  .•5.!)(i 

,,        •':^"'   ^«"'""" 21.0:! 

I  otjil   iron   cxiir.. -<,•,!   ,i~:  — 
Fo  ( )  .  . 

-n,..  .oils  fornio,l  fn,„,  this  ,1,...,,, ^.A  u.^u.UA  ..■: .n  ..^Jut'"^  ,l,o  h... 

of   II  kahs.   o.trotnoly   harron,   an.l   aiv  .l.vol,!   „f   any   v....Hativ..   powor 

„    "';•;'•":-  ''"^ -i-'iiy  ..,pi..i  ,  „.i,„„,,  ,,,,!.,,,  i,  f,  „„„^,;.  ,. _ 

""  -1  "'!!.°^'"^^'°^  vci,._a«.on.panyin.  the  latf.r  as  sn.all  s„in,or.  J 
to  .  wHl...  ,h„  was  first  ,h.sip„at..,I  in  ,h.,  fiel.,  ,s  .  ..h.rty  '  hornhlende 
'-;...  .•!,...  oxatninafon  it  ,„rns  out  t„  1,..  an  <  opalin,.  s.^rpentin...'  This  variet 
.«  idit  .r,.o„  ,n  ..ol.,„r.  with  a  fa.li,,,.,  y..li„wi.h  ,!„«,■:  it  i.  a  little  harder  thai 
Dr,l,„a,-y  sorp..„„no.  n^-on,hlos  in  app-aran-o  th.-  pal..,-  varieties  of '  Colorado  tur 

"'""7    '■  '";'•   ',"   "' •'"' "■  ""•  "■■•it"'--  ^v.uihl  tnako  an  oxoellent  sem.     T 

«ns  tnnn.l  ,n  thn  hnvv,-  pit  „f  tho  Mo...ntie  tnino  fof  tho  la.o  Ashesto.  Afinin, 
i.n.1  Mannla.tun,,,.  Company..  aNo  in  an  a-h...tos  ,|,.posit  .-lose  tu  Mansonvillo 
yjno..  twrnty-two  niilos  south  of   F^-tmn,, 
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Ouni«   to  the  l.rilli:iiil  <-ulnin-iiii.'  ,-tIc.'t-  i,t'  ~iTp.'iitiiic.  .■ti'.)rt<  liavo  l>ccii  iiui.le 

to  ulili/f  it  ill  ..ni,iiiiciit:il  work   for  in.L.nr  ,| niti..ii:  i,i:mtlr. pi, ■,•,•-.  ai:.!  statu- 

iiry  liav.'  hc'ii  prodiireJ  tluTcrn.Tii,  >.liowiii;.'  1  .•aiitifiil  itFr.t-;  ainl  it  w„iil,|  1,^. 
inoru  extensively  ii-cd  Cor  ilc.'.,rative  pur|M,>es  vmto  it  imt  li.r  ihr  tact  that,  tlie 
riM'k  i>  -aMly  (|i«ii,tefrrate,|  nii,ler  llic  iiilliu.iic<'  cf  atiih.<;,ii,.iie  a-.iiri,...  |,,  die 
'I'erl.ins  .Mills'  distriet  (  Hfteeii  miles  ii.irtjuast  ef  Ottawa),  where  iiiiuiim  for 
a~l.e-los  was  carried  e,ii  dlll•ill^'  the  y.ars  ISKMsiC!  (see  paijes  ;ii;-Hl  .H'orls 
were  made   to  utilize   the  hiirhly  coloured  scrpnitiiie   lor  oriiaiiieutal   work,  and 

the  'Caiuidian  (iraiiite  Company.'  of  Ottawa,  quarried  serpentine  for  son, n- 

f-iderahle  time,  mid  worked  it  in  their  factory;  l.ut  it  was  found  that  the  many 
joints  and  seams  interfered  seriously  in  the  dresHiitr.  and  it  was  ditli.Mill  t,,  se,-ure 
ffood  solid  pieces  for  polished  work.  In  the  Thetford  district,  like  difficulties  were 
cxiiericiiccl.  Comparatively  large  hloek  were  ohtaiiied  in  some  of  the  <piarrics; 
but  owinp  to  the  numerous  joints  and  ti,sures  therein,  the  decorative  results 
ncliioved  were  very  unsatisfactory.  Recently,  >erpentlne  has  l.cen  quarried 
in  Vermont,  U.S.A..  and  sold  under  the  name  of  '  Venle  anti.pie  niarhlc." 

/^croi(7c.—(  Pikrit),  is  one  of  the  principal  tihrous  varieties  of  serpentine. 
It  resemhles  coarse  ashestos,  and  occurs  in  fihrous  a^srepatious  in  lissures  or 
Ions  slickcnsides  (polished  rock  surfaces  ori^-inat,,!  through  ro.'k  movements'), 
of  the  serpentine.  It  is  l'..un,l  in  dmost  every  ashesfos  mine  in  Cana.la.  au.l  is 
called  l,y  the  miners  '  hastanl  asl„.>tos.'  Owinfr  to  the  ditiiculty  i,,  disi  in-ui-hin- 
this  material  from  ashestos  proper,  it  linds  its  way.  to  some  extent,  into  the 
mills,  where  it  is  fiherized  with  the  ashestos.  Jt>  specific  jrrMvitv  i.  I'.CiiT.  -jho 
tihres  ar,.  sometimes  8".  10".  and  12"  lonp,  hut  are  not  easily 
flexddc.  They  are,  as  a  peneral  rule,  hai-l,  to  the  touch,  sometimo  l.rittlc,  not 
easily  separable,  and  often  exhibit  a  splintery  fracture.  The  colour  is  dark  and 
light  green,  sometimes  grey  and  white.  Picrolite  is  not.  at  the  pr.s,.nt  time 
nsed  in  commerce,  nor  in  the  arts;  hut  judging  from  the  similarity  in  chemical 
composition,  as  well  as  from  its  jdiysical  properties,  to  ashesto.s— as  such,  there 
seems  to  exist  a  good  reason  for  the  belief  that  some  day  this  mineral  will  he 
utilize.1:  either  in  its  natural  staf.  or  aft.T  pulverization,  cleanin-  and  refining! 
An  analysis  of  picrolite  from  East  Rroughton  and  liolton  gave  the  following 
results: — 
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Soapslone  (Steatite).-(The  massive  form  of  •  tal..').  This  mineral  is  fre- 
quently found  associate.1  with  .serpentine,  especially  in  Broughtoii  townshi,. 
in  the  westerly  part  of  Thetfor.l;  at  Lak.-  Xicolet  in  the  townshi|.s  of  Wolf.-- 
town,  Sutton;  and  in  Pott.m.  Province  of  Quebec:  also  in   Elzevir,  Hastings 

TtitJS— ;!j 
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.-liiip.'  ni  \:,u,l>,  l..iiticul„r  inii->t-.  nii<l  M.-nill.'.l  •  ^i.tUs;"  liaviiiu  „  «i,|tl,  ,,f  fm 
1  -r  L'  l,.,.t  >i|>  fn  i'(.  ,„•  :;„  tV,.|,  ^,u,\  ,-y,-u  h,r«,T.  Fr,.|iM.r,tK ,  ;„l  ,-1,.- vrin-  ;i 
-il.niplly  ,-Nt  ntt  l.y  ||„.  i„t.-.--,vti,.M  ,,!■  n  >,.,,„tn,„.  ,|,.p„-it;  Imt  tici,rn,l!v,  ||„-v  m 

""■""  '"'""'  ""  ""•  " -'<'■  >i' f  til-  iMtt.T.     S„„|,M,.,„.  i,  .„  nlt,-,-Mti..|,  |„-,„ln 

-t   tiiii«:in-i;iii    iMiiirn,U--,..|M.,.i,ill.v   -ri'i'-iiliiM' ;   ^iimI    in   ^rv.nii   i.".„|iti,..    i,,    ,| 

Kil-nr.l  Tuu„-.|,i|.~  i-  ;,|„„.-t  ,..vh„iv,.|y  „--,„-iMtr,|  V.ith  III,,  hill,.,-.  I„  -.,11 
plar,.-  if  -1|,,„,  tn.i,-iii,,i,-  i,„,,  ,,,|„.|.  ,.,„.k,.  ,,,,,1,  .,,  ,.i,|,„.i,,,  .,.1,1,,^  .■rv-taliii 
''"'"'"'"■■  MiK.rt/,1,.,  ,.„..  1,  ,„.,.„,,  i„  „„,.;,,.  ,•„,„  |„„  1,^,,  .„„„.,, „i,..  ,  .,,, 
M'mi„-,.,|  -.■liiM,,-,.  ..I^ivn^,.  ,n..|  .■li,nM.M,T.  ()tli,.i-  ,„ii.,.i-aN  ,ii-,j  ,M-,-nr  in  ,iitirivi 
vari.li,.-   „!■    ,|„.    ,,„.!;.    .,„.|,    ,,    ,|„„,,^    ^,,,,1    ,.^,1,.;,,,    j,^    ^.^.^^._^    |^^^_^^    ^^_^|    ^^^^^^ 

'•'"■'""'"■  '""'  >"^')-'""lif  in  l.la,.k  -I    ,|~;  ii,,n,l,l,.,i,l,.  ill  ::, n  pri-iii-;  „U„  ,.l,l,„.i, 

So,,|,M„n,.  i-  -„r,:  ,||,.  h;„.,|n..-,  1  ,.in^  1  ,„  1.;,  M„|„  .,,,!,.:  aii,l  -|„.,.|ti,.  .ravil 
1'-..-..  It-  .■,,|,,ur  i-  np|,|,-i!iv,.|i  t.,  wliit,..  i;rc,iii-li  -iv.v.  mi. I  ,lai-i<  i;iv,.m:  -.,im, 
tiiiH-  l,i-i:;l,t  unrn  |„.r|i,.|„li,-i.h,r  t„  ,-l,.ava.^,-  -iirl;,.-,-.  \V||,,,  in, pi,,,,  i,-  ,.,,1.,„ 
1-  .hirk  ^,v,.n  „ii,|  l,|,i,.ki-l,  I, I,,,.,  S.,„p>t„.„.  Ii„-  ,1  0,.,.,1-y  t,.,.|  „i„l  1,„-  ,,n,.„ 
|.-afl,v  ,„■  t„li,,u,v  app,.„f„ii,.,.  ,,i,  ,1„.  ,.|,.„v,ij;,.  -,i,.t„,.,,  |,.  jm  „,i|,ili,v  |„.|,,,,,  ,,, 
M"w-pip,..  an. I  i.-  i,i-.,lnl,ilit.v  „,  ari.l-  ,li-t in^„i-|,..-  ,,  f,.,,,,,  ,i,„i|,,  |.„,|^|„ 
>nin,.i-al-,      \V|„.m    i„„.,i-,.|.v   |i,.„„.,|   i„    „   ,.1„„„,   ,,,!,.,   „„,-,    vari.-ti,-   vi,.|.|   ^^.„,., 

)^'"'"   ""■'^" '   "i'l'  '-I'^'l'   -iNli..n.   it   ,i--ii„i,.-  .„,   i.„i,i.,„   ,   |„|,.   ,,„|  ,,,|,„„ 

111.-  .-...-k  .■!,.,,va^:..  i-  ..ft,  II  iliinlv  li-il...  -.,„„., .,  ,|,i,.|„.,..  ,,,„|  ,,,•„,,„ ,_  ,,, 

<-l.'avay,.   i-.,.,„in.|v   wanting;    it    i-   ||„.„   „,.„,.|,v   nia-ivc  , ni.-l.  aii,l  I,,,.  „  wax 

like  a-pc-t. 

'■''"■   '■""'""■•■■■i''l    valii ■    la!,-   a„,|    >,,„p-„,i„.   .|,.|„.n,U   ..hi,.,,,.    „|„,„    ,,„.; 

■"•■•    "'^"    '"    "'" ^"•'"    "I""'    ll'"'' l-nr    (ul,i,..,.    ;,ii,|    , „    ,|„.i,   „,,,|„ 

* l'-"l»'"  f-''-"".ul   v,.,-.v   (in,..      Til,.   ,.k,.t   n.pii,.,.-  „    |,|„-,,.,.  ,„.  ,i,  .„|„,,„,; 

iHni,.f,il.    hvf    tVum    wHt,    ,|i,ai-tz.    mi. -a.    ,  t.-.      S.,ap-t,.„,.    ,,.,--,.-,.-    „    vai-i.ty    ,,■ 

MMaliti,-  ulii.-j,  n.ii,l,.r  it   ,i,lapt;il,l,.  I,,r  „ian,v  „-,-.      |,   i-  ,„„   |i,,i,|,.  , .,.,„i,„, 

ntl>ta,,|s  ...Mansi,,,,  ,„.  ,  ,.n,,-,i,.,i,„,   i„  ,|i,r,.,.,.n,   ,„.,liii;,,..v  „. ,.,.„t„n.>  ■  ,,,„1   ;. 

""""'•"■''   ''■"   ""'i^'""'.   ■■■•  -lH'nii,.al    Inn,,-,      \VI„. ,-,.   i,   „„,.   |„.   ,,„„    j„„ 

-lalis   .,!•   niannf,i,.tn,.,..|    int,,   p.,,.   an,l   ..lii,.,-   v,.-.-.,.|-.      |,    i.    ulili/,.,1     ,„    ,„.,.-,„, 

"'   ""•  '"^ ''■■"■'"'■"  "'■  -^'^  .i"'^.  '^'I'l"  "■!-.  Hnk-.  .......  an,l  .,||„.,.  in„.,i.„.  ,ii,in..- 

wl„.,.,.    ,N   ,i..n-,..,n..,.iv,.   .pialiti,.-   ,.,.n,|,.,-   it    vahia!,!,..      ^uin^'   1..   ii-   ,.,.|r„.r,„.v 
'^':'<-:"-'rv.      .     i-     ;,.|n.i,.al,|y     a.lapt,.,]     I',„.     1,-,.     ,,     ,i,..,-,.„„.,     ,.,„,     ,,     n,,;,,;, 

'"'■  ""■"^"■'■~  '  titvpla,-,..     \V|„.n    ,.xp,.-,.,|    ,.,    |,i^|,    i,.„„„.,,n,,„    ;,    |„„.,    ;,: 

Mnall    p,„.n.,n   .,f  xvat,.,-,   ,„„|   ili,.,,   | ,„i„„.  ,„„,|,   i,,,^,,,.^  „.s,nn,-   a   ,lafk   .■■,•,.,.., 

'■'■I"""  an.l  i-  Mi.,.,.piil,|,.  „,■  ,  Hn,.  |,.,li-|i.     I,,  ,1,,^  la^.-naninl  ,..,n.lili.,n  it  ir,,-,.,] 

^"'  ''"'  i"^"iula,.iii, r  inia-,.-:  ..1,1,.,^  I,v  tli,.  Chi,,,.-,.  , .Japan,-... 

It   |.,-,.<-...-  .,.,.,1,    ,„,„.,.,■  .,|-   r..-i-,inj,  ,it,n.,-|,li..ri..   inll,„.||....-,  „,„|   ,.||,.„ii,.„l 

:"■"""•      ''   '^  "^"''  ^'^  "  I"-— ■■VMliv..  .,1'  w l-w..,-k.  an.l  „lt..n.  i, w.l,.,.,.,!  f„n,i 

;:   ■;:''   ;":    '"'"'""-^   ""'^    .n„ni,„„.„t<    t,.   sav,.    th,.   -,iH- r,.„n   ,li>i„t ra,,,,,,' 

I  n  ,x,.|    in    this   way.    it   lias   ,|„.   p, ,,y    „f  ,.iin^i,i^   ,„   ni,.tal    aii,|    -„.„...v,„.k 

""''''"■   "■' ''■^-  "*■  -"'''   ''-'••      '•■•"•  1--1-I-  .>f  y,.a,.,   i,   ha-   ,|i,i-   l„...a    „-,.,| 

III  (  lima  ami  Japan,  uitli  ivmark.ihl..  sii...-..ss. 

TW  n<.^  ..f  p,.w.W,.,|  >.,ap-t.„H.  i, i„t  i,  „,,||  |,„„^^.„      ,,^.  ,,^.,^^  ^^  ^_^._^|  1^^ 

""■""''   '"  '""■>"■--"   «i' w,l,.n.,l  p-t |,„H,   .,„  ,,,,,,  ,.,„,  „„,  ^,^ ^. 


I'l.irr   Jiv   im'Virilr.l    ti c.iiiirit;    iutM  .lirc'ct    c-..riIii<M    with    llii-   Mrrl    ,,(   -lii|i-; 

nil. In-ill-  their  hull-  |»tI'(  etly  ;iir  jn.l  u.it.r-tiKhl.  Thi-  iKiini.  if  pn.pci-l.v 
I.iv|,i.rr.i,  uill  n..t  ini.k  with  th.'  vil,riili..ii  ..f  the  v.-.cl.  imr  l.v  ihi.  .•(,iitriic'th.ii 
•  r  i-\i.iiii-i..ii  ,.r  the  >t.  .1.     Viirni^h.  iis.-,l  njuiu-,  |~  |p,.r..ii-..  nml  iiiiiiiii-  the  iitiii..-- 

[■hil-e  MImI  1,,,,,-IUIV  t..  the  l„„lv  e,,:ile,l  with  it;  hilt  «heil  lllixeil  with  |...W,lere,l 
-.,^i|,-t..iie     uwiiii;   le  tiie   iiifiii ite-imnl.  tine  ,livisi,,ii  of  the  uiiiieral  the  pores  ;u-e 

.oi,|,|,.t,.ly  ,-i,,H'.l.  :iim1  ;ire  thu-  -hut  ntf  freiii  tile  iiitliieiie,-  ,,f  iiir  jiiil  wiiter. 

It  I-.  iiieiv..ver.  u>e4  ii-  ;i  tiller  for  paper,  electric  iii-ulatur^,  foiin.lrv  faciii--. 

valerpro,,f  wall  i.hi^ter  in  hatliro -,  oriiaiiieiital  !iT.i,-hin-  oi,  ualU.  -ho,,  pow.ler. 

waxiiijj-  lloor>.  ,ln  -iii;i>.  tailor-'  chalk  ami  crayon-.  rird.ricU.   laurnlrv,  hath,  and 

<'heinirMl    till.-,    hearth-tone-,    nianlel-,    -hile    pen<il-,    an.l    t'fi.hlle-.      Tale    of    a 

.h,rl<  colour  i-  n-e.l  a-  an   a.lnlterant  of  j;raphile  f,,r  liihricatio,,.      1,   j-   „„,,|   ,,„. 

■witchhoar,!-;  -ince  it    i-  not  only  hanl  eiioi.wh  to  tak,'  a  polish,  hut  the  ea-c  with 

which   tiic  niiincriai-  hole-   re.|iiin.l    in   all   .-witch  ami   kcyhoanl-  can    I  e  .hilld. 

remlirs  It  a  very  .Ic-irahl.'  article  for  thi<  electrical  w,,rk, 

■|'hc    i;roiin.l    article    i-    al-..    ii-cl    in    pi-incnl-.    co-nictic-,    f. an.l    l..nih 

!>..». I.'i'-.   liihri.-ant-.   -ki..   .-.I   l.-atlar  .In-iiii;-,   an.l   a-   an   a.hilt.rani    f..r   -,.ap. 
It    i-    >iiri.ri-in-    that    -..ap-,.  .,e    i-    n.,t    inor,'   ext.Mi-iv.-ly    ii-,-,|    in    h.'atin- 

-t..v,.-.     The  typi.-al  Cerniaii   p..r.-,-lai  :  -t.A,-,  n-,.l  >.,  lari^vly   in   liavaria.   i-  .-..ni- 

I'"-'"'   "'    l''''''''~   "''   ■'■'■'•■HM.   whi.-l:   ,|o   n..t    l..M-.„nc   ahiH.rinallv   hot.   hnt   hav,    a 

i^ivat    .-apa.-ity    ;,,r    retaining    heat.      If   tli.^    lir,-    i-    rai-.'.l    I.,   a    ino.l.ratdv    liiul, 

t.inpcratiire.   lh,.y   , 1   -lowly,   at,. I   :;ive  ,,ut   a   t^.-ntl.-  h.-at    f.,r  .o,n.'  Imir-:   ,1,,,- 

^1  .'....ni  1.;  iVct  >,|,nir,-  hy  s  ,,,  ;,  ,-,,et  InL'h.  i-  tna.l,'.  .•vcn  in  ,„i.|-wiiit,.r.  quite 
.■oinf,,rtal.l,'  f.u-  a  wh.,lc  ,lay  hy  o,,,-  ..r  tw,,  >n,all  lir,-.  St,,\,.-  nia.l.  ...it  ,.f 
-..a|,>t..ii..  iiii-ht  h,.  nia.l,.  .,riiain,.iital  in  ,i,-i:;ii.  an.l  wlan  -ulH,i,.ntlv  thi.-k. 
«..iil,l  ivtain  th.'ir  heat  lik,-  the  •  I!,.Hin  '  -tov,..  ,.lle,-tini;  a  ^;r,a(  -a^ill-  in  fu,.l 
an,l  lah.iiir. 

Durinjr   the    la-t    {■■w   y,.ars   th,'    u-,..    in    Kiirop...   .,f   -oap-t •    tal.'    a-    a 

filling'   ...at,.rial    in    th anufaetutv    of   | r    an.l   for   pro.lnein-   -in..oth.   -ilk- 

-urfa,-...|  pa).er.  ha-  ,..,n-i.l,rahly  in,-r,.a>,-.|.  Alth..uyh  th..  pri,...  of  -oap^t.,n,■  is 
hiuli.T  than  that  ..f  kaolin  whi,.h  i-  ,.n,ploy,.,l  for  th.-  same  purpo>,.>-it-  appli- 
.■^iti.u,   is  nior,.  ,1,-irahl,.  ..vla-r,.  a  hif.'lu.r  yra.!..  of  papi^r  with  a  h,.tt,^r  tinisl,   i- 

n-.|uir,.,|.     It  is  ,.lainu.,l  that  the  s„rfa,-e  ,,ro,l,„.,.,|  hy  -..apstonc.  e paro.l  with 

that  ,.f  kaolin,  is  far  superi,.r.  It  eff,^,-tively  ihsorhs  hoth  printin-  an.l  writiufr 
ink-.  Th,.  ,1.,.  ,,f  the  miiuTal  j;iv,-  str,.n;:tli.  w,.if;ht.  an,!  ,li;rah!li;v.  F,,r 
•■'•■•tain  ,-onnn,.n  kin.l-  .,f  wall  j.ap.-r.  pulv,-ri/.e,l  mica  is  ,,-,-,1  to  pr.,.li„.c  a  ,.lo-<v 
effect. 

S..apst,,nc  ,l,.po-its  arc  f.iiiii.l  in  many  j.arts  of  ,h,.  w,.rM.  In  tlm  Tnit,.,! 
Stiit.s  it  ,.an  1„-  ininoil  in  larfro  ,|Mai.  itiiv.  reniarkahly  pur,,  in  ,pialitv.  Tn 
Califoniia  rich  ,h.posits  hav,.  l,oe„  f„„„„  i„  sevral  .listricts;  whil,.  in  Arkansas 
a  fine  ,,uality  oc.-urs  in  Saline  eotinty.  ]n  th,.  Ia-t-nam,^,l  r,.-io,i-  tli,-  ,|,.posits 
■■■<■<■  clos,.ly  ass,i..iate,I  with  slat,.s  ami  M.rp,.ntiiie;  hut  in  the  a^n.^Mt,.  tlmv  are 
very  unre.  eontaininjr  ahoiit  >\->  per  .-..nt  silica,  ami  ;!4  per  cent  mafrm-sia.' 

Tn    Cana.la.   deposits  ex,-,.ll,.nt    in   .pialiry   ,  the  foliat,..!   s, i,..  -tal,.-)    an- 

tenn.l  in  Ifastinfrs  eminty.  Ontari...  not  far  fro.n  the  town  of  Ma.loe  -  while 
a  -•o„s„l..rahIe  ,,uantity  of  se  ip-ton,-.  in  a  .-oinparatively  pnro  .•on,lition.  exists  in 


i 
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lhctfur.1  un,|  l!r.,M«l„„„  tou„>ln|,-,  ...-ten,  (^,..|,-,..  I,,  tlu.o  h,Mrr  ,,la.v,  , 
surlaoe  outcrop,  lu.vo  a  ruMy  u,>,„.;,rn.,..o;  of„.„  r,..c,Ml,li„g  i„  thi,  ,v,„o.-.  t 
outcrop,  of  sonic  qualities  .,f  serpentine:  with  tl.is  .litrcrcnce,  l.owcvcr,  that  it 
much  softer  than  the  la„er.  Thc-c  rusty  surface  ,u„crops  constitute  the  ,lcc,„ 
pos.t.on  pro.I,u.t  of  the  ..ri^inal  ro,.i<,  the  silica  having  he..,  leachcl  ,.ut  to  s,„ 
extent,   wth   c„rn.sp„n.lin.,'   enrichment    in    ,ua«nesia   an,l   carbonates. 

I  he  soapsiene  .ieposits  of  the  J-:a>tern  Tnwuships  1  .vc  not  ,  „n,n,an,lc,l  th 
'Attention  ol  capitalists  which  their  quality  wouM  warrant.  The  writer  lets  se, 
".  that  re^na,  so.nc  ,..x,.el|ent  deposits,  of  a  .ptality  which,  in  hi>  opinion  o„ 
rivals  the  ,,ro,luet  from  ntany  of  th-  priticip.l  talc  a.cl  soap-tone  centres  ,',f  tl 


Tiiilcd    States.      Siahs, 


an.l    variously   forme:!    ohjects   have   heet.    sawn    out 


1I-H.M-.1  soa,,sto,u..  and  the  articles  produced  were  foun.l  an.cahle  to  ., 
sorts  ot  handhnsr  and  worKittg.  Switchhoards  „nd  keyho.rds  can  he  male  ,„ 
'"  the  tnaferial.  as  hole-  l„r  .crews,  etc..  can  he  drilled  therein  with  ease 

,  '■'"^'"";;'">'  --IM.,n, ,si.„  „f  .Hiea  a.„l  magnesia,  with  certain  ^xide 

a..d   a   stnall   amount   of   water.      .Vnaly.es   o.'    f,.„r   sa.uples   of   soapston  •    fro, 
lirouffhton  gave:— 


ANM.VSt:s    OF    SllAfSToM;,    BK.aiillTO.V,   QUE, 


Al  TMolai  fKS. 


{'ollstitUellts 

Ulcl 

Cl:Mnieal   I'olniTllie. 


.M'listlire I 

ClieliiitMll'   Ix.uikI  watir.      ]    I 
S»),.  ' 

y,j)  ....  [ 

Fit  ( 

.\i,o.,.        

MjfO  ... , ::;  '.v. 

' 'al >  . .    . . 

I,c.s, ' 


No,i|,l..  .\. 


San, pi,,  n. 


Saiaple  C. 


Sail, pi.'  I). 


H. \v„e,.  P.,.,.  „. \„.^, p,,,i..  '■■■"'•  ^':;f:-""-  !•;■  M.it..,, 


m.s  H,,„.v. 

fro,,,  ■A>l,.,i„.-}.         .M,,,,,,..;,!. 


i>  m   '  { 

a  o'i     1 

i;i  no 

.11,     ; 

(i-sp   '■ 

;«  m 

tl  If! 

.'t 

liO 

112 

HII 

II 

2.". 

0 

2(1 

:i:i 

PI 

0  48 
•13  70 


2  114 
.Vi  2IJ 


!l!l  !I4 


1  4(i     i 
0  42     ! 
**  "5     i  32  li." 

Oill' 
Ida  00 


AnaLvses  of  the  forei,n,   varieties  of  talc  and  soapstone  are  .n'ven   in   the 
following  table  : — 


AN-.M,V.SE.S  OF  FOHKKJN   T.^I.C  .\M1   SO.M'STOXE. 


Countries. 


MrO         IV(1  Call       ".".  f'f'..       .  .    ,,  \a.(l, 


A,i«t,ia„ 
Krencl,  . , 
Italia,,    . 


(I  :i<i 


3  7!l 


1   M 


•".!lij!l        .'^o  ji2  0  -,, 

:  ?<>»i    -M sti     1.5s     1  .s^;      ,•;-;„■      ,.',;;; 


II  .v. 
II  22 


ifiii.  Ii,(lu~t,y.'  18!»7,  pngp  031. 
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^'"'P't' i-*   MPiiiitiiiir-    fiiiiiid    ill    tine  u'l-iiiiiiliir   nr   i,T.\  [itocry-talliiie   t'urni, 

Ill■|k■,^llil,■  ill  ,-,,|,,nr.  iiimI  ut'  iiciirlv  iii-tiv.      in  ihi- Iilinn   it   i-  often  ii-<m 

'  !"ri-iicli  .•liiilk  "  iiy  tiiilors  fur  iiKirki:it'  I'N'tli.  rciii..viiiu  yn  m-|.,  ; 
'I'lic  I'l.lliiwiiiK'  iiri'  twii  piirtiiil  iiiiiily-i-  i,t'  tills  varli't.x  : 


illicr  -taiii^. 


AN.M.VSI.S   (IK   ■KHKNlll    CIMI.K. 


"ili  u'll 


3l'  i;.- 


\a.(», 
K,0 


II   .14) 

ii±; 


Sil »., . 
M>r(l. 
II  II 


:t.<  ."ill 
:i  7' I 


li.i    l!l 

:il  7-. 
I  7i; 


liHi  i"i  Km  iiO 

ChriisutiU:  The  next,  ;in,l  m..>i  iiii|i,,riiiiit  til.n.ii,  I\,mii  ..f  ^crpiMitiiii!  i, 
*clirysotile'-.,r,,isiti.5i,.m.riill.v,-iill,.,l,  •  i,-|„..|.i-.'  I'lvviniMo  tlio  -,.neral  appli- 
cMti.iii  .f  rliry-.itili-iisl.e-t.K,  til.-  I.e.-iiitifiil.  wliit.'.  tl.  xil.le  til,r.->  iii  use  were  ,li- 
tinKiii-lie.l  l.y  tli..  Kiiiiiaii  name  uf  •  Aiiiiaiiliiii-.'  in  (■r,iiii-a-.li-tinetii.n  to  the  hriltle 
:  ml  ]e>-Hlky  vai-ietie-.  •  Aniiiinthu- '  i>  |-..;inliii  th,.  mM,.,.  rry-tallinc  r.<v\«:  in 
the  ryreiiee-,  on  Mount  St.  (loihanl;  in  ih,.  rnil  nionnt.iin,.  amlin  New  South 
Wales.  Tin's  name,  however,  is  ap|ilie.|  to-.jay  to  all  Ww  ipialities  of  ashe-to- 
and  c'  -ysotile  alike.  Da'ia  refers  to  the  mineral  tlni«;  •  aniiMiithii-  inehi.l,.-  the 
fine  silky  varieties,  nmeli  so-ealled  in  serpentine  which  is  hydrou-  iind  therefore 
easily  distiiiffuished." 

Physical  Properties.-Sterry  TTnnt'  says:  'fhrysotile  constitutes  the 
eoninion  ■  .\iiiianthu-,  '  and  has  hitl„.rlo  heen  re^^arde,!  as  a  variety  of  serpentine, 
with  which  it  afrrees  in  centennial  comiioMtion.  It  is.  howwer.  distinguished 
from  it  by  a  lower  specific  gravity,  and  hy  its  fihrous  charaetor,  which  like  that 
of  ainianthoi.le  ampliil.ole,  indicates  a  jirismatic  cry-talli/atio:i.' 

To  he  of  any  <'ornmerci,'^'  value,  ashestos  needs  Ici-th.  lineiie-s  ,,f  til, re.  com- 
bined with  infusibilit.v,  to,  ,hness  or  tensile  strength,  an  I  ll  !.\-il,ility.  It  is 
surprising  that  sometimes  siwcimens  from  foreign  count  les-  .ilthough  very 
leautiful  in  appear. -ce— are  often  wanting  in  some  of  these  essential  physical 
properties.     Qualii..  3  silkiness,  length,  and  flexibility  may  be  determine,! 

very  easily  by  the  eye  and  fingers;  but  tensile  streiujth.  and  infusibility— Hi,,,,, 
necessary  qualities  upon  wlii.'h  the  great  value  of  asbestos  depen,|s  ,.,„,  ,.iily 
be  ,leterniine,l  l.y  systemati,-  tests.  ma,le  either  in  a  practi.-al  way  , luring  the 
-ourse  of  manufacture  or  in  the  lal.orator.v.  The  Canadian  chrysotile-asbestos 
possesses  all  the  abov.>-m,'nti,,n,.d  pr,,p,.rf i,.s  aiiil  ,|,ialiti,,>  in  a  marked  degr,,-: 
the  length  of  tiie  fibre  being  one  of  the  principal  factors  .let.Tmining  the  iliffcrent 
grades.  ^  The  main  difference  b..tw..en  asb,-tos  ami  any  .,tli,.r  material  or  sub- 
stance is  its  finely  fibrous  structure;  ami  it  may  be  sai.l  that  th -s,,  beautiful 
fibres— resembling  fine,  silk-like  threails- -may  be  termed  'a  niineral,i-lcal  ph,.,,- 
omenoTi.'  When  separate.l  from  the  rock  and  nil  gritty  particles,  most  of  tli,.  cliry- 
sotile-.asbestos  fibre  ,..N-hibits  extivine  ,lclicaey  ami  silkiness  to  the  to.i.Oi:  with 
great  adaptibility  for  spinning.  F,.r  a  time,  however,  the  fibre  i.ro.lnt^ed  fron. 
asbestos-unlike  any  other,  resiste,!  all  attempts  in  this  .lirection;  the  .lifficnlty 

'•Tonp'!:  •  .\~bi'stos,'  pr.Ro  327. 
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;::::i;::;::;;;::;':;;;;;;r:r'^^^       '•■-- ■-'•'-;; 

'-' ■■ ^^■^;:-. ;:::::  r ;;;::::;::  J::;;;i:'::;:;r'-'' 

"'■'tr  ■''••--■ -''^ ,.<.riM„„ ,  v.,.,1-    '■-'■••- 

'I'M.  -  h.mim  „  ,,,,!,.  ^,,,,.„  ,,,,,^     l:iii,.  :,-!,. ,,..  Ii,.   I ■....•     /.         ,     . 


1.1:11  (■  only:    In   n   >||,.|it    ci   i,. 
iirrfu,-,-,      li,    „,,„,    ,..,„., 


''  -    II. I-    I  rrn    t'oliii,!    i,,    Ciii,:,,!;, 


H-     I-    uu     i\.-r|i(i,,l 

"■"-v,.,..    ,|„.    lil„v.    ulna    ,|,-a„,,    ,„„    ;„    ,|„,,^„,,^ 


Vliit.-.    wirli    .|||<y    lii-liT.       |!,.,,v,,,    .,,,,1      i;        I     ■  , 

A<.,.  a,.i,l    ,.,...,; ,„,,,i,i,.       K     '     ''"y'l'"'"''-l>     l-l 1    n.,    viMl,!..   ,.,r,., 

M-.l.,.,t,„   |-„|„.i,.-     I .1  ,.  ,  ■   t,     ,   ,r>-,,,|.   vinw.:    I,.    ,i„  U   ,|, 

.-i.:.!.  ;::::;:::,';:::,:;::::;'■  "■';-:■■'/ - 

I.,-,.-    ,,,    ,i|i,.,    I       .  .,       ,.,             .,                   .I--I..-.    M    ul,:,.,,    ,1,.    |„.,,j„,,,i„:,    , 
,_in,..    i         :  '■'•         ';'-7'"'"-'"--.    in    win,.,,,,,., ,„..,„.„,■„„. 


■il 
Chemical  Composition  of  Chrysotile.     In  di  i.riin'ini'  ih,'  vulm-  .,t'  u-lu-i..-. 

'"'"'  '  'I'l"'''  rliriiiiriil  iUKMV-i-  i,  n  vtT.v  irii|H  .rtii  ii  I   I'm"  iiici'  llir  clirrii  i<Ml  |i,r,ri,t:.i.'i'  •■■■In 

|i.-iti..ii  ..I'  v'.,.,.|  -|iii,iiiiik'  HI'ri-  ri'tiiiiiii-  .,.-  witliin   ii  fiTtjiri   limit.     Willi   m 

V  ic-u  I.I  -tii'lv  iiii.'  till-  (|iic-li.iii  iiir.ri-  t'lill.s.  I  III'  «  riliT  hii-  liHil  a  huiiiImi'  ,,t  ;i,|„-i,,- 
-iMriniit;-  !r..ri.  Cjiiii.lii  iiri.l  .■Uiali,-r.'  ;.ii;il,\ -.-.i,  ;iii.|  ilii-c  n-ult-  t..i;vilirr  «ith 
llin-u  of  oihcr   jiiiilv-i-      Mri'  u'imi,    in    ilic   li.ll.nv  ir;L'   t:iMi-: 


K<«  .tlir\ . 


Sill       Mk(»    |,''/,'     m  II       11,11      r.ii.ii 


Aiilii'.rii\. 


''""'"■''  :<■'""'  t"  "T  L'  II  :i  r,7        u  t>  VMS    I)r,  ,1  'I',  l>.,„,,l,|, 

r.i.i.k  l..,k.   ,.\i„:.i-   A-i..  :!!i  »;  rj  I.-.  .i  :ii  u  ,,,  D,.  M','i','.,n  ii.  i 

I  '.i|...  Hi     <|u,irri.-,  „.,     \|,,„,,,  ,1 

r.l.i.  k    I.aki-  lAiiuilir.    A-li,  (ii  li;  tl  >;.  i;  mi  ip  vj        ||  ;j; 

<  ■■'r|i.  iStaliclaiil  i|iiMrih  -, 

r.l.iik      l,iik.'.      S.utlmark  .'W  ■_-.'  In  L'T  -J  lV.  H  i;|         M  .,7  hi   .1    T    |i.i,i,il.l 


"I'll    -"lMi>  l\i-t    l;i.,ui.'ht..ii   I.  N.i.i  Im       in 

il.lr     ,.tr,-  c;illt.vi,.,ti..,w.,i 


II    .-I- 


~l  "  ^"1        i:!  ."..".       ^i!i  i.;i 


K.i-t     l!riiuk'hl"li.    IMa.-j.'..w       II   IMi        ^■J  .M)  II  (;;i  ii  s'l        u  ,,,", 

.111.1    M..PlIlTal    llllll.  . 

K,i.~i  I'll.. ii>.'iit.. Ill  Ki.. 111. ii.Hi     :i.i  .jii      rj  117        -J  ;i:, 


..  ..  (.\..i    lift.  Ill i,  I 

K.i-tiiiiiii  iH.ii.iit  l..cati..iii        4"   IL'  111  ly         ■_'  '.11' 

liaii.iU.                                         II  ,si  41  1).,         o  ._,-) 

I'-'  (il  :«!  .'.I        ;(  i;r, 

I.Miir.iiti.iii  rr.Miiili-t.iMi            111..!'  4l'  ii.'i          1  117 

I'.'i.v                 Ill  .•;ii  i:i  :i7       n  s7 


1.1  s7 

I  '  .-.I) 

1     IL'         1.1    l.'i     

II  L'> 
II  :il 

J    111  I.I    17         llHl    111 

.'  L'7       l:t  7l'     imi  M 


M..|,l|.;il. 


I>r    Mill. .11   II. 1 

-.v.    \|.illl|.;ll 


lir.lT  |i,,i,al.l. 
.M  .1111.., I. 


\\'|..»t.  rn  .'.ii-truli; 


IL'  Lii        411  7:1  L'  IIS  I   im        II  III 


,.  It.  Milt..n   II,  r 
"V.  \|..iitr.al. 

Note. — The  special  point  to  be  observed  in  the  above  table  is.  the  varia- 
tion in  alumina:  which  ranges  from  3  64  per  cent  at  Black  Lake,  to  none  at 
Danville. 

•V  innst  iiiti'iv-tiiiy  t'ciiturr  in  i.c.iiMi..\iiiii  with  tlii..-.('  iiiiiil.v.-..s  is.  tlif  cri'^it 
-iiiiihint.v  i.f  tlif  iH'ivi^iitiif;.-  ,-..iiii».-iti..n  .if  tiliri-:  whii-li  niitwanlly  >li,iw>  tlir 
<|iiaiitii-s  ,,f  lii-iMt  -ilkinc-s.  Ilixilijliiy.  iiiiil  =tiTii,i.'tli.  It  i-  ills,,  t'.imul  ilut  ilw 
iinioiint  i.f  uiitiT  v;n-i..s  ,,iil.v  lirtuirri  l:;.  IT  ,iih1  It-.Mi.  Tlif  iiituivn.r.  ilicn  r,,n  . 
|s,  tli;it  ..'.Miii.  c.niiniTcinl.  -lii'sfus  lil,,-,..  1„,  i|  •  li,,nil,l,.iHl.. '  ilik,-  ili,.  It:ili:iii). 
Ill-  '  clirvsdtilc  "  (like  till'  Ciiiiiiiliiiii ).  i-iiiituiiis  iilwa.vs  a  certiiiii  aiiKHiiit  ,.f  Uiitir. 
whii'li.  lis  the  iiiuil.VM.s  imlii-iiti-.  iloi.s  uut  full  lii'luw  i:i  pur  .-int  ;  uiiilr  nil  tin- 
liarsli.  lirittlc  film's  ,,f  tlir  tTvim.liti'  nml  iirtii!,.lin..  nri.l  nU,,  ■..„,,.■  ,,(  tlir  lii.rii- 
lileiiile  Ki-oiip,  contain  iittU-  wiiter:  tin-  iiiiumnt  viirviuj,'  lnnwccn  11  anil  .■,  pir 
oeiit. 

Tliiit  tho  pcrcoiitiiKo  nf  watvv  lias  a  -ri'iit  liual  tn  ilu  with  tlir  silkincss  of  tlif 
filiro.  is  shown  in  the  pliysical  cliaiiirr  of  tiliro  when  tho  liittor  is  liiMtcl  to  ii 
tomiioratiiro  that  will  .Irive  off  a  |iortion  ,if  the  watt-r.  Tlif  ri'imiiniiiK  Milistanc- 
IS  so  lirittU'.  that  it  nia.v  U-  cniinlik.il  hctwoon  tho  finper  ami  tliiiinli.  Kxpori- 
nipiits  have  .lonionstratcl  that  a  lii«li  ilotrrL.e  of  ln'iit  will  ohuso  thi-  aslicsfos  fihro 
to  liooonu'  hrittlc.  altliou;rh   it  iloos  not  destroy   its  heat  resistinir  .lualitics.      It 


i-    l>rol,;il,|,.   t| 
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'^"'■'■ii.l     H,,u|,|     ,.|ui.m,.,     ,,,     .,„„ 

I"'"''"l'l<'  tliiit  It  i,  iliu  .lin  .'t  , 


"■ 1 -M .,, ,.,::;■',,:, :,'::'; '-'"■-;■  "'.i-ii-. » 


>uiiiit 
><>h   ■.\i 


-, '' ::.  "'■•■  '--'■■ I..-.; ;:  Z:'t:::::t:':: 


'l'iL'ili;lil.\     .|r{i< 


"I   ll'xil'l-,  m,.|  hn.  I„.,.„    ,v„.|,T,.,|   In„l     1       1     "'    " """"    '"■'"'" 

'--"•;--^ ^■'■..- n:,;:;:,,:r:,;:,;:::::"7'^-'';: 

vM,,'::'t:;::7'r;'::;;:::,:7r' :''■''■• ^'■■-"-^..niu, ,„„... 

i^.Mv,.,,,,,,  ,,. ,,.     ,  ■\';  '«'"-.     A  luMl,,.,.  ,u,.,i,„i„„  „,• 


Summary. 
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.^  J ;!  ::r ''""'^'r^ ''-■■•' ■■■-■Hy  „-,.,, , ; „,, ^„,, 


and 


ii'"l'<'i-  "f  -ulMliviM-„ris.  ii,.,v 


pi-1-.'iit  till].,  cnihriiccs  till 


•'""""''••"'■'I  in   tlio  follnuing  fil.l,.-  Hi,„.  ,„,„er,ils  „ 


:in:riili('~.\    mm 


r.M.il,iy,„|.   tn  the  |.vr,,v,.,„.  •        I-  , —■■'—.    iui.l    i„    a   tjuneral   wi 

...   Tn.,,':,-.;  ■^■"'■"■■'-'•'■'"-'— .Uo,„t:- 
('•"i   Actiiiolito. 

nesia.  •-"'*•'"   li>'l''iit.'l  ^-ilioato  of  mair 


("'.   ^i"oIito:f,„n„li„,„,„|-,„,__;,_^^^ 


:!.l 


'     ''lll'Nlicillli      ii 

I),  jsio^.    ri„, 

•lii''li  cdiil,!  i„. 

innl  i-uii.si>iiii^ 
"-iti'm  „|'  ||„. 
i''i''l<'r;  ;ni<l  it 
lilTl-i.      Ouiliu 

'il'  ^I'riu'fitiii,. 
■    ill    'I'hi'll'ur.i 

lilllKillK   >nl],i- 

»:i.v  rniiii  tlii- 
il>  .l.r"Ml,.,|. 
I  "I'  il~  »;ili-r 
"•iMti'il  nick-, 
'•'i"ii.     X'ciii, 

i^iiuil  \vut<T, 

'■  '•oMiii],  .■(•lal 
I'tidll  of  llil, 
ii'li  (litfcri'ii- 


itlO.'l    ,,t     tlic 

■:i|iil  Illation 

M'lK'CS    tliri'O 

>  striiotiiri'. 

lilUTllls    illT 

I   SiO. 
on  RSiO  ; 
ineral   \vmv 


I'l)    ( 'lir,\-..,tili.  ;i.l„..|i,-.  il,   |.,iiii.l   ill   <  ■iiiKi.lliiii   inliii'-. 
(r)    TAr. 
All   tl» -.•   iiihi.rnl.   i-r>,inl.|i-  .■ii.li   otlicr  cli.irihMlly.   Hihl   ih.'   I    ILnvlnu'   t;il. li- 
fe. iiu|iii;i.  I  t'l-i.rii   I  Imiui  I  ~li..\',  -  llirii-  ii\i  r:ui'  lln  •  ■nl  IimI  |  rr.^i  M;iu, |"i-ili..ii  : 

\.lm..lii.,       A.Ik -I,...      Chrv  ...tii..  Til.  . 


.Moiniii.i. 

I.I. M.I. 

V  .l.;.MIii'..'  ..Villi 
Mm  ^'11.  -I... 

I.llll.  

\\.,l.|- 


.17  in 

"'7  *- 

i:t  Mi 

i;i  ;i:. 

1    1-. 

II    K! 

II  "'■_' 

II  !i.S 

li  y.i 
11  li.". 

II  ci; 

1  i;ii 

1   'H 

•-11  i.ii 

•Jl   vi     , 

II  :ii; 

:tii  s; 

i:t  L>> 

i:)  :i>    ' 

1  .••: 

'1  77 

in  :'.! 

1  II.. 

i«i  «:i 

liNi  7.-1 

Km  s:; 

'.1^1  7:1 

In  |.xti.ni;ii   ii|i|ii.:irnh.-i..  iin.l   in  .■Innii.Nil   |...-ili tlirv   iin.  ihui'Ii  alikr: 

ini|i.(.il   SI)  iinii'li   -.',   thai    wlicn    tl.r  i.|-\-t.iU   ..,-,.nr   in    |..n:;,   -li-inlri-   |ii-i~ni-.   or   in 

railiatiiiir    niiis-i-.    tin-    niini.ral    i-    ralli-il    a.-l  i  inijiir ;    l,ul    ulnn    to 1    in    IniiL'. 

iiMidiT.  Ilexililc  lil.ri'^  iMsily  ^'paraMi',  it  i,  iiaiinil  aslnstos.  'I'iio  .litfr.Mie  ■ 
l.ilui'i'ii  yiiiid  and  liail  aslirstns  1  an  In'  at  uIiit'  iicrc-tivoil  liv  -uLjirtint;  tlir.  lilirc- 
i.r  limjr.  sloniler  cry*tal-i  to  ti-arinu'.  twi-tiinr.  ami  liLMiilini.'  liLtweiMi  tin"  tinu'iT-;. 

' '"■  - 1   a-ln.stos.  appliralili'   t..   tlir   tinii'   piirp'-i'-   ol'   niaiiiit'.i.'r,uni,   will   t'ivi' 

np  silk.v  tlirrails  of  j,'roat  t'I;i-ti<'ity,  am!  amcnal.lt'  to  the  varions  >pinnin;r  pro- 
■  •Ls^f^;  wliilo  l.ail  asliestos  will  ~plit  n\>  iiitn  har-li  ami  smnftiinc-  lii-ittle  lilin-'. 
iK'oasionally  liroakiiiR  nji  wlien  vnl.l.i.l  lirtwron  tho  tiuirors. 

Tlio  heat  rcsi*tin(r  Jiropcrtv  of  l.otli  of  tla.so  vai-i,>lips  of  asliostns  is  approxi- 
matoly  tlio  same;  so  that  whi-ii  this  charactori^tii;  of  the  ashestos  is  tlio  only 
•  inality  (lesirn].  tho  ainpliil.nli.  variety  is  fonml  to  hr  eipially  as  ,al  i-fai'tory  a« 
the  chrysotili. ;  Init  whcni'vor  -trenfrth  of  til^ro  as  well  as  nonoomlm-l  i\  ity  of  lieat 
i'^  desired,  tho  oliry-otilc  variety  is  the  i.nlv  ,,ne  that  oan  he  n-nl  I.,  advantage, 
rheinieally  the  two  species  ^rc  much  alike:  eliry-,,tilc-a-l.c.t..<  i-  a  liydron= 
"ilicale  of  nniiine-ia.  while  thi'  amphihnle  xarieties  are  all  either  silicate's  of  llmo 
and  inairne^ia.  ,,r  cniiipniinds  i.f  -ilica  with  an  earthy  ha-i — part  i.f  tliem  hy- 
drated.  A  siic.  ial  feat  1  re  to  he  noted  i-  that,  none  of  the  aidiydr.ms  variclii^s 
have  niiich  of  the  iiiietuous  feel  which  is  so  eoniinon  a  charactcri-tio  of  the 
serpentine  species. 


!iland). 
e  of  niag- 
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'•".|o.,\     ul      nil     ,    vsM.nv.    MIM'ISIIM.     u<l.\>. 

.'"'":'";'•'"'-""•  ^""'>   '■'■  ' -Mrnn,....,,-.,.!,..,, n.in.uhv ,„ 

-m,,„   ,,,    ,1.„   -,.,,,..,„„,.,   „„.|^,     „,„   „,.,„.^^   ,,„,,,^^,  ^,_^^_.^,.^^^    .  ^^ ^^^^_ 

■■     •"•■l'l';-i-     -  M„.|,.  |,„-  ,i,.,.,M,,|  „  .,K,-„I.|..  ,„-..,   r,„.,l,  „  |,n,.f  ,|,..,.r, 

;  ""•"';■":-;■'•""'"•-'■■"'"''■— I— "-M.M.i :i..-...i , 

';";v""';  '"?'"""•  '^■'•" "'"•■  "■-i-^-i"--  i-n.  i--.  nan,,,. , 

"""      '•"^"■Ii,u   :,    |„ri,„|  ,,t    ,,,,.,.   ,„,,|,,^,    ^,^,,.^ 

,■'''"';"'-'    '"■I""'-" I' »l,i,.|,    I.  al-„,|,..  M    „„..,v-,ln..   fr 

I.:n,n.,„,:„.,    ,l„.    ||„r..„h,„,   ;„„|    ,|„.   (V„„|,,|n„    -,-,.,.,.,i„,... 

Laurentian  Serpentines. 

,  .   ,''"    '"'"■■'""^'"  -"'•|-i,li,,.s  „r. ,li,„.,l  ,„  ,1,..  .n.„t   l.,.„n.„,,„„  |„n,K 

"iH.-l,  ,.,.,.,,  ,|„.  l,,r„.r  ,„rt  ,.f  ..mM.t,,  (•„„;,.!;,.     Tl„.v  .,v  , ,|v  i,„.,| 

'■'■"''' :  '""-"""••  •"■■!  — "r  n,   .!,.■  l„n...  ,l,-,.„.,„a....|   ,„  .n,i„-  -..-vi,, 

-i/,.:...-,-M-,„n„lI.v  ,n  -,.al„.r,.,|  ,„:,-,..;  :„.,1  .,„„..ti„„.>  i„  i„...r,tratifi,.,l  M- 

T";""'    ■■"'',  "r"    -•■"•Mtn,,.-    v:„-y    i |„„r    |>,„„    „    ,i^,„    ^,^,.„  ,,^ 

.ln,-k  irr,..,,  ,1„„|..-.      I',!,.  y,.||„„.  .,,,1  .„„„.  ..vvi-l,  >..,.,„,, 
'Ii-.v    '■■■Htal,,     „.rM-lo„al|y    .vt    |,at.-l,..-    ,.a,H,.,|    l,v     ||,:.    ,| 

''"■""'"•'■-'■'"  i"  'I"-' !<•    Tl,..  i.ai,,T„tiai,  -.•.■|  ,.„ii,„.  ,-.,„t 

■""1   "H.iv   wat.T   than   ..i-iliiiary   -en",,!;,,,-. 

Th,     M„..t    .nstorly   ...M-urr..,,,-,.   „f    i,aur,.,„ia„    .■,•,„„, i,„.    i-    „..,,r    Pi-ar 

":;"•    ^'^    '■■•""-i"^^   "l,...-..  ,.,.y„alli,„.   |i,„„„ „.  ^,.,,   „„,   ,,^.,„„i,.,,   ^^.| 

H-.T-.a.,.  u„l,  ,,„art.i„.,,  an,]  ,|i„ri„...  a„,i  >,„M,.,i„....  with  ar^llli,,..     A 

tl,,.-,.   n„.k.   .,.r,H.Mti,„.   -an    ho  ,„.n-,.iv,.,l   vry   fr,.,|,...Mtlv.   hat    i,    ,h.,.-   „„t   ,„ 

l"'""^", '""-""     •^'   .-iM..   litM..-, i.  ,.n,.l „   a   h..,l   of  ,|i,„.i„.. 

-th   r,„.ks  an.  tnuvr^..,!  hy  v,-!,,-  ,.f  ...rp-ntin ntaini,,^  •  ..hrv>„t a,l„.> 

<»„  th..  \v,.;t  -M,.  ,,r  tlio  narr..u^  ,,f  th,.  St.  .r,.hri 
'MI,    h,.    „nti,.,.,l    i„    crr-talliiir    lir.ii.st 

r...hhit.<. 


,     I,,.-  an.  vir.v    t|.|'i|,i 
npo-iiiiiii    ,,( 
iini-  |i..,  ,,.\i,h.  of 


river,  siiiall  patchc-  of  ~.'r|ii-i, 
>n,>v    with    a    i'oii'.jhMi  .r.il'.    ,,f    li.,„.-t 


•■■'••'Iht   u,.„uar,l    i„    ,1„.  (,„awa    vall,.y.    i„    th,.  t„u„-hi|,<  „f  (lr,.„vill,. 

""''"'""•  ""■■■"  '"'^  ' "  'l"i"'  a  ,l.>v..l,>,„„,.Mt  ,.f  ..r,v>talli„,.  li„,..M.„„.  -.a.t, 

i.,^'  s..at(,.r..,l   ,„a>s,.s  „f  xTprntino  of  irn.L'„h,r  oliip.oi.l   for,,, 

N..rp.-Mti„..  ro,.k,  -|,„i,ar  to  th,.,.  „„.,„; |  ar.  f„u„,l   i„  tl„.  S,.|;:„ion 

'-    l..t,t,.    Na„o„.   wh,..h   a,|.ioi„.    ,h,.   t,.w„ship  of   (In.nviil,.,      f,,    ih,.   vi,.i', 
■■t    (  Hi„,,,..t    tails.  o„    th..    Ottawa    riv.r.    pah.   «ro,.„    ..rp..„ti„...    a.so.-iat,.,!    v 

hrowt,    phh,,.,pit..   a,„l   apat.t..   i„    tl„.   whit,   -.ry-talli,,,.    li„„.>t,„„..   , „rs   ,p 

fro.,u,.„tly.     Still  fartlu.r  w...twar,l.  ,.,.o.si,„  th.  Ottawa  riv.r.  wo  fi,..l  .orpo„t 
".   tho  town.h.p  of   lJa„.,,v.   Unark  county,  Pr.ninoe  of  Ontario,  nhont  thi 
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■I'^lilr.'  rr..rii  a 
i«i-liiiL'  i-r  till' 


iMii  lirriiKitimi 
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in-,    ill    \(..rkalil..    .iiianiiiv. 
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■•I   l"'.i-  ..r  ..r...  i.,t.  r-tri.titi..,|   will,  la.v.'r-  ..l'  i;r,.,.i,i-l,   ,.,l,.,,i,i   -ja,,.  ai„l  .ta -i  aillii,. 
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■iii-l  ivrra.-t..rv  pr.,p,.rti..-.  i-  ,.fl..„  i.„.t  with  i„  tl„.  [,a,.,-....tia.,  -,.fi,.-.  .\  |„.,| 
•'I'  it.  n-.,.-iiit.'.l  with  ...rpiitinr.  ,„M.|ir.  I.ifw,..-..  tl.  •  iri.i.i<-  an.!  ll...  Ii...,.-t.„.,. 
■■II  lot   l:!,  rantre  V.  of  (itvnvillo.      Ft  imi.v  I,-  trii....,|   fi-..,.,  th..,,..,.  into  .-a,.;.'..  VF. 
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;„..l   upi»..r*   I..   I..'   ill   M.l.Tal.l      liUiul.t.N.      I'l..^   .■..I..Lir   of   llilt   run-urul    i» 

Kfiinallv  Bm-.ii-l.«liit.'.  or  M-uijrf.  n ;  .-.m.e  vurit-l..-,  ot  U  UwiK  i.oarl.v  uh.lf. 
UU.1  huvi.i«  tiK-  tn.u,luci..,.,v  of  |...r-duii..  V-ry  .lurW  oulouro,!.  ..early  bla.k 
varieties  havf  »!-.  l..-'..  I.....:i  aii'l  Ha-  "."aTuI  is  caiml.lu  of  l.o.ng  tur...-.l 
ii,  u  latl...  a...l  «..rk.',i  I.Uu  »ua|..s(.,.>f ;  l.avi.m  l..'.„  ...a.le  i..to  ....all  va*.'M,  iuk- 
,ta,„l,  ai.J  »u.,ilar  arf.cles.  M...'l.  "f  the  ti«..re-.t....e,  ur  '  (.aif.Hi.te,'  wl.ieh 
I,  raiv.il  by  a.e  Cliii..-  ii.to  vari.iiis  oriiaii..iit-..  api-ura  to  be  pyrallulite.  It 
was  used  by  ll.t    alH.riKi.i.s  to  ...alo-  r>i|«'-  ""'1  .iri.a.i..MilH. 

Ihe  «Ti.enti,..'  of  lot  i;!.  ra.iKr  V.  Hrr.ivill...  a.i.l  of  .....i..  purl.-  of  the  tovv..- 
,l.i|.  of  U..r(je««,  .1  of  a  pah'  «reeii  Colour,  mark.-,l  will.  -|M,t,  of  iron  oxide, 
and  forms  u  tii.e  oriiai..e.ital  stoi.e. 

liiasimicl.  u-  -.rp.i.tiiie  ha-  he.'ii  used  for  varion-t  eommcreial  purposes, 
and  .somptin.ea  ii.  Iar«.-  qua.ititie.  esiKcially  a^  a  piaster  and  r..„ri.iK  n.atoriiil 
-\t  may  be  of  i.iter.Ht  to  give  ^on.e  a.*  iitio.ial  inlorniution  reK"rdint?  iu  phy-bul 
iii.d   chemical    propi-rtiea. 

The  Lam-entian  serpentines  have  u  l<."er  s|)eeitie  gravity  and  eontuin  less 
oxide  of  iron  and  niMre  eon.bin.d  water  than  or.linury  serin^ntine.  The  following 
analyses  of  Miine  of  them  shovv-  their  .'heiuieal  .'omposition'  No.  I  is  from 
(ireiiville,  taken  from  a  white  erystallilie  lin.e<toi,e;  its  colour  varies  from  honey 
v,,ll„w  to'oil  KTi'iu.  and  its  ,len-ity  is  2.47-i;  ."C.  No.  i[  is  a  sin.ilnr  serix-ntine 
of  a  pale  wax  yclb.w.  from  Calumet  island:  it-  .lensity  Is  2.:5t!  :i-a«.  No.  Ill 
eo.iM-r~  of  -rains  ^f  honey  yellow  serpentine,  ,.  parat-d  by  dili.to  nitrie  acid 
from  a  white  lamellar  dolomite  fro...  "irc.villr  N...  IV  is  the  r- ddl-h  brown 
Hrpentine  rock,  or  ..phb.lite  nf  lii.rness:  — 
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Chrysotile-Asbestos  in  the  Laurentian. 

The  presence  of  asbestos  in  the  crystalline  rocks  of  the  Laurentian  formation 
has  been  known  fnr  over  forty  years,  a. id  miniuK  wn^  attempU>d  from  ti...e  to 
time,  hut  was  found  unprofitable,  owing  to  the  limite.l  extent  of  the  deposits. 
But  as  there  still  appears  to  i>e  some  ditTerenee  of  opinio..  regardii.R  the  char- 
acter of  these  deposits,  the  writer— who  has  siiei.t  several  years  in  their  investi- 
gation—will give  1.  brief  rcs.iine  ..f  the  operatio.is  eo...luct0(i  in  that  locality 
and  the  results  obtained. 


'  Geologicid    Si.rvcy.    18G3,    pogf    472. 


.:-:..^*:i  ii^^ii: A. ^^'iL^is2«fi«»_^Mi^\r 


7  !'■.' 
Ill  HI 

'.til  !I-J 


I   II  \ll  \l    I  I  infill  -^    I't      nil      IMMINIIW     IMI'i'>li>. 

Ill    tlir    l.auri'iiluiti    hiniiiitioii.    |lii>    »ir|»'iilnii     in    «hirli    u-l"'Io^    -iirx    i-« 

cluwl.v    U!«^■lM■lut<'ll    witli    till     ■•rv-t;illiiii'    liiiii'itMin'    tii.it    tr.iv.'i-x  ■>    tln'   ;{iini-. 
till'    loriii   of   liuii'l-    III    ;i    «iiii'nill,v    iiiirtlii'ii-t.    loiitliwr^ti'rly    iliri'.'iinii.      Tin- 

crv'talliai'   liiiii'stdiii'   liiUi<K   .>ci'iir  at    intiTvul-.   iiinl   ■•.m-litiit n-   .rt'   llif   miii' 

|iiir''<  of    lliu    "to-callcil  Urviivillu  rcrii't:  fxtiiidim,'    from    Otlmva  oastwaril    f 
^oviTiil  Iniinln'il  iiiilc*.     'I'lic  iiiTiirri'iiii'  cf  ii-lif»ti..  -<r|iiiiliiir,  ImuiM-r,  i~  -i    I'u 
rc'x'riih'd  t'l  till-  c'oniitrv  north  of  Ottinvii.      Tlio  fMllo«iiitf  i-  :\  i|i-or:|ilioii  o|   i)   • 
oil  iirriMci  -.   anil   of    tin'   oporatio'ii   <'iirrir  I   .la    In    tlu'   toAii-i|ii|«   of    I'omiilL'tu.i 

l>K'(  IIIIMloX    OK    i\  I'll   M,   III  I  I  KIIKSi  t-    AMI   o|'|  |!\l|o\v   o\    |,i|     I  I,    llWi.l;   Ml,   ToVVN- 
>llll'  i.|-    ll.MI'lt.loN,   I  M  II  I  \     \|l||,>    \o|(llll\~|    mo\l    o||\H\. 

The  rock  in  wliu'li  tlii'  a-ilir-to-  -irpu'iitiiii!  ilupo-iits  o 'O.ir  I'.inii-t  n  lari,'o 
Ktratuin  of  uiii'*»ivo  i-r.\-lailiiii-  liiiii'-toni'.  alioiii  "'>•'  foit  ui'l'.  ^irikiii'^  in  a 
iiortlicust  anil  soiitliwi'-torly  ilinctioii.  Iniriiiri'ii  ..n  lioth  -iilf.  t.y  n.l,  irny.  ami 

wliili'  ortiioi'la;-!'  (^ln'i^■^.      11"'  rry-lallinc   liinc-tou nitiiiii-  a   iiiiiiilior  of  acci'^- 

sory  ininiriiN.  -iu'li  a-  mihiII  cry-tals  of  miia.  iron  |>vritt'-<.  small  miih  of  gra- 
I>liitp,  pockets  ol  luiiiatitc;  wliilc  (.'rain-  of  serpentine  are  ili«-eininaie<l  tlirout'li 
tlie  wli.ik- rock.    The  a-ln-tos  cle|posits  freiiiienti\  a-'iunetlie  form  of  eoncretioiiaiy 

masses,  sonietinies  like  ronmleil  l.oiilclers;  a-  disi'i eti'ij  patches  or  pockets  of 

^iiKiU  p.vteiit,  from  1l'"  up  to  :!  feet  iliaineler:  a-  irreu'iilar  ma-ses  of  limiti-.| 
extent;  ami  as  ileposif,  with  riiitf-like  or  elliptical  M'cilon~.  havintr  a  iliaiiieter 
fniin  .".  to  r>0  fi^et,  anil  terpentine  walU  Miryin^:  from  iJ"  up  to  :!  feet 
thick.     (  Si>-  V\)!.   1.) 


0m 


Kl<>.   1.      Latircntian  uNtwHtos  «tt')ioF<it^, 

Tlic.v  sometimes  jiresent  masses  of  yellowish  frreen.  spotteil  with  crimson 
or  hlooil  roil  patches  formed  li,v  disscniinati'il  pero.xide  of  iron. 

The  p'lioral  outline  of  these  deposits  on  the  surface  is  in  the  form  of  ci. 
ellipse;  thoiiah  in  different  places  straizlit  veins  of  snail  extant  have  been 
oliserved.  In  the  elliptical  deposits,  a  sharp,  di.'rtnc  1  line  can  he  recognized 
hetweon  tlie  di'posits  and  the  as-ociated  liimstone.  and  the  veins  jrenerally  follow 
the  contours  of  the  dei>osits. 


-.-»-■-,..■»...,,..,-,■..  —  .-^g. 


Till.'  sLTneutine  i\u~  a  litrlit  green,  .vellow  j;reeii,  iiiul  dark  green  eulour;  !ni 
il  i>i  liirticiilt  to  ^■a,v  wliieli  i>  tlie  i-liaracteri^tie  ciilDiir  for  tlie  oei'iirrenee  o 
a-lx-tos.  A  greyish  green  colour  ii  very  often  se-.i  in  tiie  larjf.r  (l'i>  Kit- 
Small  ti»>iiris  through  the  serpentine — <-auseil  by  tlie  ineeliauieai  aetioa  of  tli 
wati'r — are  very  niiineroii<,  anil  I'ur  this  reason  the  material  splits  up,  henc 
ean  not  lie  olitaiiieil  in  iliinensicjiis  ~nitalile  lor  ornamental  purpijses.  The  fresi 
.-erp.'utine  eontain-  inueh  water.  aii<l  i-  easily  s 'par.i  Me  fro. a  llu  as'.ie-ito- 
Snnie  liuht  frneii   varii'tie>  are  soft,  anil  have  u  [H'euliarly   imeluoiis  iispeet. 

.V~li(-(os  is  fciuiid  in  small  vein>.  or  la.vers,  usuall.v  following  tin-  i-ontour 
of  the  oulci-  coal  nf  the  serjientine  deposit,  and  ranging  in  thieknesn  from  i 
fraction  of  an  inch  to  half  an  inch,  ami  -ometime~  even  nicprc.  They  run  ii 
parallel  laycr^.  which  may  split  up  and  form  a  larger  numlx'r  of  veins,  o 
co.ilescc.  The  veins  are  ^(pinetinies  ilis|ilaci'il  out  of  tiicir  natural  positions  am 
cut  off  liy  faults,  as  .,!  -rrved  in  several  places;  li\it  -uch  a  ili~placemcut  is  seldon 
larger  than  H  feet.  In  nniiiy  ea-es.  i]i>tc-ad  of  Hhrous  veins,  ashe^tiform  nnitte 
of  a  whit<'  colour,  and  of  the  same  characteristic  strm-ture,  is  met  with.  It  ha 
:iu  unctuous  aspect,  and  shows,  occasionally,  the  gradiu\l  change  lo  the  tihron 
variety.  The  asl  e-tos  itself  has  a  very  tine,  silky  tihre.  ami  is  admiraldy  adaptei 
for  spinning.  It  has  a  marked  wavy  lu>trc.  and  light  yellow,  light  green  colon 
— seldom  a  dark  grccMi.  and  is  very  transparent  :  a  ~ure  indication  of  the  ahsenci 
of  impurities.  ('Iiemical  analysi-  ~liows  that  the  l.aurcutian  ashc-lns  i-eutain 
very  little  oxide  of  iron:  much  Ics-  than  any  ctliT  asliestos  funud  in  Canada 

Itlacklilue  varietit's  with  a   very  -ilky  tiln f  from   l\"  to  J"   long,  have  lieei 

ul  -crvcci  in  one  place  only,  at  a  depth  of  lio  feet.  This  is,  however,  an  I'.xceptioi 
to  the  general  rule, 

.\s  I,,  the  uumlicr  of  these  asfestos  -cr|ientine  ileii'isii...  they  are  irregularl; 
dl-trihutcd  through  the  whole  limestone  strata:  hut  on  account  of  the  lack  o 
leading  indications  it  is  ditH'ult  t)  say  which  part  of  til!  liin;st)U'  e  iitain 
uiirkalde  deposits,  even  if  the  asliestos  outcrops  on  the  surface.  .\<  an  ilhi-tra 
tion  of  this  fa<'t  it  nniy  l;e  mentione(|  that,  in  one  place  five  depo-its  were  out 
cropping  on  the  surface,  containing  tihre  measuring  from  1"  to  1\"  ii 
length,  anci  the  opinion  prevailed  that  thi-  sjiet  — acciirdln.;'  tn  thi'~c  imlica 
tions — prohahl.v   I'ontained   workahle  dcpi.-its.      I'pon   c.xploitinu'   the   laller.  how 

ever,  it  was  fnund  that  all  the  veins  were  of  very  liniitcil  cMcnt.  and  on  at un 

<if  the  eeneretioiiary  form  of  the  dc|  .  ~il-  ihcy  lcrn;inaled  at  a  deilli  of  lo  fnl 
Sinking  further,  to  a  di'pth  nf  hi  feet,  revcaleil  nolhinu  of  value  except  sonn 
leautiful   colourcil   nni--i--  of  terpentine. 

.\mongst  till'  deposits  found  on  tin-  properly  iIhtc  wa-  one  specially  remark 
.ilile.  Thi-  dep(p-it  which  ontcropi  .'d  ■mi  ll:e  -urfac'c  in  I'lliptical  form,  with  tin 
lariicr  iliaim'ier  ."><»  feet,  and  -erpenline  wall-  of  a  width  of  -J' -i\"  t< 
o  feet,  and  I'ontaining  excelliMit  tihre  of  from  ', "  to  \\"  in  length— 
continued  to  a  depth  of  IK)  feet,  in  gnat  regularity.  .\t  this  depth  a  drift  wa: 
run  along  one  of  the  walN.  and  il  was  found  that  the  cOniracter  and  hori/.onta 
extension  of  the  dejiosit  were  pri'cisely  similar  to  those  exposeil  on  the  surfai'e 
In    sinking,   however,    the   asliestos    veins   graluall.v   ilisapiio  ir 'd.    the   serpentim 
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being  broken  up  i„to  small,  i  pook,.ts  a„,l  buudies.  containiim-  b.re  a.„l  there 
a  tew  small  stringers  of  the  mineral.  .Most  of  the  other  .leposits  found  on  this 
property  .1..I  not  .how  a  larger  .liamot-r  than  :.'(>  fu.t.  Jt  was  often  obs.Tved 
that,  asU>stos  .,f  1"  an.1  L'"  in  length  on  the  .urlaee,  disappeared  when 
the  vein  was  f.dlowed   towards  depth. 

The  i.ereentago  of  Hhre  in  the  serpentine,  as  .letennined  l.v  the  writer  in 
the  mills  at  Hnckingham,  was  very  satisfuetory :  sometimes  more  than  r,  per 
eent  of  the  milling  material;  l.nt  the  laiter  was  not  pi,.ntitnl.  an  1  the  hulk 
of  tibre  extrai^ti-d  was  small. 

The  deposit  „t  Dcnholm.  near  tl,e  (iatinean.  is  sin.ilur  to  that  in  Templeton 
as  reganls  the  n.odc  of  oecnrrenee;  hut  it  appear^  that  at  one  plaee  the  aecumn- 
lation  of  aslestos  deposits  wa.s  large,  and  varrante,!,  for  some  time,  the  expendi- 
ture in  qnarrying.  It  is  reported  that  from  one  shaft  whieh  wa-  .nnk  to  a 
depth  of  over  ICO  feet  in  one  year.  i',5  tons  of  tibre  and  ern.le,  arul  s",..  tons  of 
a.bestoB  cement  of  very  fine  quality  were  produced,  and  that  a  profit  of  if.!,,.00 
was  made,  after  paying  all  e.xpenses. 


I-OCVUTTES    OF    LALRKNTIAN-    CUIIYSOTII.K-ASBKSTOS. 

Among  the  many  localities  where  the  Laurentian  asbestos  has  been  found 
to  occur,  the  following  may  be  mentioned:— 

Township  of  Portia  id  West,  county  of  ()ttaw:i.  lot  !•!.  range  V.  The  chry- 
sotile  occurs  in  two  principal  ban.ls.  one  of  which  is  near  the  brow  of  a  ridge 
ot  limestone,  having  a  baml  of  sen-cntine  near  the  contact  with  the  gneiss 
and  with  a  dike  of  white  granite  or  pegmatite  along  the  contact.  Tlie  elevation 
ot  this  ridge  is  about  60  feet  above  the  road.  At  its  base,  and  in  the  serpentine 
ban,l  there  are  from  twenty-tive  to  thirty  small  veins  in  a  space  of  ■.'  to  :i  feet 
Most  of  these  are  mere  threads,  but  some  reach  a  thickness  of  J"  or  even 
more.  The  band  of  limestone  is  here  expo.sed  for  a  breadth  of  aliout  l.>0  yards 
«nd  a  secon.l  narrow  band  of  asbestos-hearing  rock  occurs  near  the  eastern  edge 
oi  the  area,  which  terminates  against  a  mass  of  red  granite-gneiss.  In  this  area 
the  concretionary  looking  masses  of  serpentine  are  not  ol)served. 

Several  areas  of  serpentine,  with  small  quantities  of  chrvsotilc  have  been 
found  at  various  points.  About  three  miles  north  of  St.  Andre  Avellin,  Cote  St 
Pierre,  a  band  of  limotone  occurs  between  two  dikes  of  greenstone.  The  contact 
iK-tween  the  limestone  ami  the  greenstone  (diorite)  is  markcl  bv  a  /one  of 
serpentine,  in  which  small  veins  of  chrysotile  are  seen.  The  lower  portion  of  the 
limestone  has  small  grains  of  serpentine  <Iistril,nted  throughout. 

Among  other  deposits  may  be  mentioned:  lot  14.  range  VH;  lot  2,  range 
VIII;  and  lot  Ifi,  range  V,  all  in  the  township  of  Templeton. 

In  'he  township  of  Wentworth,  on  lot  20,  range  IX. -^outh  of  Silver  lake,  the 
belt  of  crystalline  limestones  whicli  extends  eastward  from  Lost  river  to  Sixteen 
Mand  lake,  contains  in  its  lowest  part,  near  an  intrusive  pyroxene,  a  narrow 
band  of  serpentine  with  .evera!  small  veins  of  chrysotile,  on  which  an  attempt 
at  mining  was  made  some  fifteen  years  ago.  Some  of  these  veins  are  V' 
;  thick.  White  granite  dikes  occur  also  in  the  vicinity, 
^  7068—4 
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On  Blanc'lic  lake,  in  the  township  of  .Miilgrave,  similar  ser|ientine  deposit 
occur  with  smull  ciuuntitios  of  nshestos,  as  also  on  the  east  side  of  Grill  lake;  bu 
it  may  be  said  that,  of  all  those  yet  <'xamine<l  in  this  district  the  quantity  is  to 
small  to  render  its  extraction  profitable. 

Serpentine  occurs  similarly  at  several  points  along  the  Ottawa  river,  in  th 
rear  of  '  Pointe  au  Chene.'  A  mill  was  erected  at  this  place  eighti^en  years  age 
to  separate  tiie  fibre.  The  amount  of  fibre,  however,  was  too  small  for  successfi 
treatment,  hence  the  works  were  closed. 

1'^  U.  Collins'  describes  some  occurrences  of  serpentine  on  Foot  an 

Firth  -.  <     the  (iowniiiidn  Mining  Division.  .-ports  as  follows: — 

K'eewatin  areii  between  Firth  and  Obushkorig  lakes  there  oceu 
masses  u.  isic  igneous  rock  through  whose  (lecoinposition  serpentine  an 
asbestos  have  been  developed.  Two  bodies  were  found.  One  of  these,  lyin 
east  of  Foot  lak(>.  and  20  chains  from  Obushkcag,  was  traced  for  a  widt 
of  4  chains,  but  nothing  was  learned  of  its  north  and  south  extent.  It  cor 
sists  very  largely  of  green  serpentine,  traversal  by  a  n(tH<irk  of  fino,  \vhit( 
wcathoriDg  veins  ,,f  asbestos.  More  extensive  out<'roi>s  exist  abing  the  east  shor 
of  Firth  lake.  At  somewhat  more  than  a  mile  from  the  foot  of  the  lake  an 
near  a  small  log  shack  at  the  water's  edge  a  considerable  mass  of  partiall 
decomposed  wehrlite,  serpentine,  and  asbestos  is  visible.' 


Huronian  Serpentines. 

The  lluioniiin  serpentines  are  little  known,  and  of  limited  extent.  Accordin 
to  investigations  made  by  the  Geological  Survey,  serpentine  of  Huronian  ag 
occurs  at  two  points  in  ("harlotte  county,  Xew  Brunswick.  Xortheast  of  S 
Stephen,  dark  grey,  dioritic  rocks  occur,  containing  arpentine,  diiillape,  an 
chromic  oxide.  About  two  miles  north  of  St.  Stephen  may  be  seen  ledges  c 
coarse-grained,  dark  grey,  granitoid  diorite,  having  thin  layers  of  picrolite  c 
fibrous  serpentine  in  the  joints,  as  well  as  serpeutinous  matter  in  the  body  t 
the  rock.  In  crossing  these  ledges  towards  St.  Stephen,  the  rock  becomes  8om( 
what  darker,  and  portions  are  met  with  exiiibiting  thin  lamination:  the  lamin 
being  separated  by  la.vers  of  serpentine  about  J"  in  thickness.  There  seem 
to  be  some  doubt  as  to  the  age  of  these  scrpentinous  rocks;  and  although  sui 
posed  to  be  of  I.aiirentian  age,  thfy  are  being  placed  under  the  head  of  Tluronia 
rocks.  The  presence  of  chromic  oxide  in  them  and  the  want  of  crystalline  linn 
stone  in  their  association  with  other  rocks  gives  th"m  (piite  a  different  charaetf 
to  those  of  the  Laurentian  series  of  this  Frovince.  In  a  northwest  directio 
from  those  last  mentioned,  the  first  known  outcrops  of  these  serpentines  ai 
on  Lake  Abitibi,  where  the\  are  found  to  be  associated  with  micaceous  hori 
blende,  and  ehloritic  schists;  fine-grained  hard  quartzites,  dinrites,  and  dioriti 
schists.  A  little  island  in  this  lake  is  composed  of  strongly  magnetic  serpentim 
with  splintery  fracture,  having  a  resinous  lustre,  and  weathering  dull  whiti 
An  analysis  of  it  w  ns  made  by  Dr.  Harrington,  who  found  it  to  contain  grains  c 
chrome  iron  ore,  and  a  very  small  quantity  of  nickel,  besides  silica,  alumini 
magnesia,  and  protoxide  of  iron. 


•  Peport  on  the  '  Oowgnnda  Minine  Division,'  Geological  Survey.  Ottawa,  1909,  p  41 
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According  to  Dr.  Bill  tlitru  is.  in  tin-  midillc  of  Pigeon  lake,  at  about  out 
mile  from  the  lower  end  of  it,  a  small  i-land  composed  of  very  dark  green  ser- 
pentine, with  strings  of  calcspar  and  chrysotile.  It  weathers  rusty,  and  Dr. 
liarringtOTi,  on  analysis,  found  it  to  contain  oxide  of  chromium  both  in  the 
form  of  small  grains,  and   in  chemical  cnihination  with  the  rest  o\   the  rock. 

No  mineral  of  economic  importance  has  yit  '..tun  iound  in  these  serpentines; 
but  perhaps  when  the  country  where  thoy  are  more  abundantly  met  with  ia 
settled,  deposits  of  asbestos  may  yet  be  di-covered. 

The  Pre-Cambrian  serpentines  seem  to  be  limited  to  the  almost  extreme 
easterly  portion  of  the  Dominion.  Mr.  llutrh  Fleti'her  report-  terpentine  to 
occur  in  throe  different  places: — 

(1)  In  Macdonald  brook,  Cap,-  Breton  island,  where  white,  pyritous 
crystalline  limestone,  lemon  yellow  serpentine  limestone,  and  pale-green, 
brou-n-weathering  limest.me.  ami  tremolite  in  small  tibrous  tufts,  occur  be- 
tween hluish-proy  and  re.l  felsite  and  bluish-porphyritic  fel-ite;  (2)  on  Kel- 
vin brook,  in  the  .same  island:  a  cliff  of  coarse,  reddish  felsite,  associated 
with  greenish  and  red,  mottled,  soft  serpentine,  is  in  imme.liate  contact  with 
re.ldish  coarse  grit  and  conglomcraU'  along  an  irngular  line  which  runs 
northeast  !)~  ;  and  (;1)  on  Camplx-l]  br.)nk.  eastern  Xova  Scotia:  some  white 
crystalline  limestone  apiioar-,  some  be<ls  of  which  are  covered  on  the  surface 
with  large  kiiolKS  „f  light-gn-enish  and  white  serpentine,  but  the  hills  are 
composed  mainly  of  syenite.' 

"These  resemble  very  much  the  Laurentian  serpentines  in  colour  and 
in  their  association  with  crystalline  limestones.  Xo  minerals  of  economic 
vail  '  were  found  in  them.' 

Cambrian  Serpentines. 

'i'he  Camlirian  serpentines  are  those  wliicli  arc  confined  to  the  great  ser- 
pentine belt  that  extends  from  southern  Vermont  to  Gaspe,  in  the  Province 
of  Quebec.  They  are  by  far  the  most  important  in  the  ])ominion:  not  only  on 
account  of  their  very  interesting  geological  structure,  and  in  being  an  altere<l 
metamorphic  rock,  but  because  they  contain  economic  minerals  in 
abundance,  especially  asbestos,  and  chrome  iron  ore.  This  seriientini^  belt  may 
be    divided    into    three    areas: — 

(1)  The  area  covering  part  of  the  townships  of  Bolton,  Orford,  Lrompton. 
^A'elbourne,  and  Danville. 

(2)  The  Thetford-Black  Lake  area,  covering  part  of  the  townships  of  Ham, 
Wolfestown,  Coleraine.  Thotford,  and  Broughton. 

(;i)  The  area  covering  a  part  of  the  Gaspe  peninsula. 

The  first  area— which  may  be  termed  the  southwestern  area— commences 
with  the  International  Boundary  line  in  Potton,  and  extends  through  the  town- 
ship of  the  same  name,  through  Bolton.  Orford,  Brompton,  Melbourne,  and 
Danrille,  and  is  characteri/ed  by  a  chain  of  hills  extending  also  be.vond  the 
boundary  into  Vermont.  These  serpentines,  which  are  closely  allied  to  a  contigu- 
ous band  of  diorite  and  dioritic  rocks,  appear  in  irregular,  but  generally  well-de- 

7W,8 — 4i 


'S^^^^^^^^C" 


43 

fined  masses  ;iiiMl,iltIiui-.'!.sliuwiiiK  here  and  there  in  most  of  that  distance,  th 
do  not  devi.iti!  troni  tlieir  iiortlieustwurd  diruetion,  l)ut  follow  tlie  general  tre 
of  all  the  formation— which  is  northeast.  Along  the  course  of  this  helt  of  s, 
pcntine,  ehr.vsotih.  exists  at  .litfcrent  p.,inls;  also  in  several  places  in  the  tow 
ships  of  liolton.  Hronipton,  and  Mcll.ourr.c.  Further  particulars  regardi 
these  deposits  will  he  found  .,„  pages  77  u-id  7>.  It  must  he  me>itioned  that  t 
area  un.Ier  consideration  is  largely  <-overed  with  heavy  humus  un.i  forest  growl 
so  that  on  this  aecunt  pr,..;  c-ting  i<  very  ,lilii,.ult  and  almost  impossil.le.     T 

true  value  of  this  area  as  regards  the  ..ccurn'Mce  of  as ^tos  can  only  be  surmise 

It  is  evident,  therefore,  that  unl..>s  th.^  heavy  f.Mots  are  destroye.l  l,v  fire,  ai 
the  soil  removed-  as  in  Black  l.,l<e  a>,d  Thet ford-there  is  little  ehance  that  tl 
presence  of  the  mineral   in  paying  .piantities  will  ever  he  established. 

The  second,  and  most  important  asbestos  tiebl  from  an  economic  point  ^ 

view,   is  generally   termed   the   Black   Laki-Tlu'tfonl  area.     It  commences  wi 

s-evcral    small   knolls   of   serpentine    north   of   the   Chaudiere   river,    and    in    tl 

vicinity  of  that  river,  between  the  villages  of  St.  Joseph  and  St.  Francis.     ] 

the    townships   of   Broughton,    Thetford,   Coleraine,   Wolfestown,    and   Ham, 

great  development  of  scrp.Mitine  n.eks  eau  be  observed  :  forming  at  times  mountiii 

masses  from  7(H)  to  ],(W)  feet  above  the  surrounding  country,  and  contributiii 

largely  to  the  generally  rugged  character  of  the  latter  by  their  sharp  outline 

and  weathered  surfaces.     This  is  the  largest  fiel.l  of  serpentine  to  be  seen  alon 

the  Atlantic  seaboard  of  North  America:  and,  at  present,  the  most  importa. 

one  in  Canada:  since  it  contains  all  the  productive  asbestos  and  chrome  iro 

ore  mines   in   the  Dominion.     The  serpentine  mountains  of  the   townships   c 

Ireland  and  Coleraine  extend  ever  a  width  of  from  five  to  six  miles-  with  a  spu 

towards  Little  Lake  St.  Francis.     Small  outcrops  of  serpentine  can  be  notice 

en  the  Riviere  dos  Plantes,  and  in  range  V.  of  Cranborne,  on  the  Etchemin  rivei 

Nearly  all  the  productive  mines  of  asbestos  are  located  in  this  region,  mor 

especially  in  the  townships  „f  Coleraine.  Thetford,  an.l  B.oughton,  an.l  althougl 

only  one  large  workable  deposit  has  been  discovered   outsiilo  this   locality,   a 

Danville,  there  is  no  reason  whatever  why.  with  exteudeil  and  more  vigorou 

exploration  work,  additional  productive  serpentine  cannot  be  found. 

Most  of  the  serpentines  that  occur  in  the  first  and  second  areas,  as  describee 
above,  are  associated  with  dioritie  rocks  at  many  points  throughout  the  town 
shirs:  sometimes  in  masses  of  large  extent,  as  in  the  Big  Ham  and  the  Litth 
Ham  mountains,  and  iu  the  peaks  along  the  western  side  of  Lake  Memphra 
magog:  also  in  others  as  dikes.  With  these  are  often  associated  agglomeratec 
rcrpentines  and  serpentinous  breccias. 

In  the  third  area-that  of  the  (iaspe  peninsula— the  serpentine  presents  s 
very  large  development,  especially  in  the  Shickshoek  -Mountain  range:  MounI 
Albert  and  Smith  mountain.  It  is  found  iu  ban.ls  sometimes  a  few  yar.ls  in 
width,  interstratificl  with  the  slates  a.ul  sandstones,  and  sometimes  with  diorites, 
in  conjunction  with  which  it  forms  knoll-like  hills,  or  elongated  ridges  of 
considerable  extent.  The  western  portion  is  too  hard  and  siliceous  to  give 
much  promise  of  asbestos;  but  some  portions  of  Mount  Albert  have  shown  small 
veins  along  with  deposits  of  chrome  iron  ore. 
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In  the  oasterii  (lortioii  <il'  tliu  peniti-iiilu,  ut  Mciiint  S«r|n'iitiiiL'  (Hi  the  Dart- 
mouth riTer,  a  few  miles  from  it-  moutii,..Mr.  J.  OliaUk'  bus  diKcoverod  gome 
veins  of  asl^stos  iir  a  l.uiid  of  wriK'iitiiiu  assoc-iuted  with  horiiMemk  rock. 
Tliis  tiiouiituiii  rises  to  a  height  of  l.iMK*  l,.,.t  ahove  »ea-levil,  atnl  ir<  Hurroiiiided 
liy  the  »andy  and  calfareous  heds  of  the  Siiiiro-Devoriian  system  i.l  that  region. 
Tlie  area  under  ((uestiori  has  never  l)ecn  carefully  eiplored  with  a  view  to 
ascertaining  the  priiseni'e  of  tlie  tninerul  in  >iuaiitity,  (.uing  largely  to  tlio  ditH- 
(  ulfy  of  access. 

Serpentine  has  hecn  di-cuvcrcd  in  l.iikc  (  hilMnigainau,  on  Ashestus  island; 
and  judging  from  the  little  work  which  hii«  l.ccn  done  so  far,  it  M-ems  that  the 
rock  containing  ast)estos  tihrc  rc-ctnl.lcs  very  much  the  HIack  Lake-Thotford 
serpentine.  Its  extent  is  not  known  ;  hut  from  reports  which  have  l>cen  sul.tnitled 
to  the  writer,  the  region  has  heen  overestiniiilcd. 

On  the  north  shore  of  McKiTizie  luy  there  is  a  continuous  di'velopinent  of 
tine,  greenish  serpentine;  and  Mr.  Ol.aliki  entertain-  the  opinion  that,  regular 
prospecting  work  might  lead  to  the  i|isc(n,ry  .if  aslicstos  mines, 

Broughton,  Thetford,  and  Black  Lake  Areas. 

The  present  workahle  asbestos  deposits  are-  as  far  as  exploration  work  has 
shown,  and,  with  the  exception  of  the  'Danville'  (luarries  — contined  to  the 
great  serpentine  range  which  strikes  through  the  townships  of  liroughton, 
The,.ord,  and  Coleraine,  in  a  direction  northeast  ><,')\  Leaving  some  scattered 
deposits  in  the  townships  of  Wolfestown  and  Ireland  out  of  consideration,  the 
total   length   of   this   productive  serpcMtino   helt   is   twenty-throe   miles,   with   a 
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Kii..  2.— Pri.tili-  of  iislHsto-lit-ariiiK'  f..nuiiii,iii  at  Hhick  I.ak.'  iiiid  Tli.-tfnr.l. 

width  varying  from  100  feet  in  the  extreme  easterly  part,  to  COIM)  feet  in  the 
Black  Lake  area.  The  .serpentine  holt  as  a  whole,  however,  in  many  places  far 
exceeds  the  width  indicated  ahove.  In  tlie  township  of  Broughton.  for  instance, 
this  viuth  ranges  from  200  to  1,000  feet;  while  the  greatest  width  so  far  deter- 
mined in  the  township  of  Coleraine  is  ^  miles.  In  presenting  a 
'reolo,.ieal  description  of  this  ser[)entine  range,  which  has  become  famous 
r>y  -eason  of  its  unlimited  supply  of  the  finest  quality  of  asbestos;  it  must  h"re 
be  Btated  that,  the  main  objective  in  its  examination  was,  to  find  out  whether 
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the  .lopoii.H  M.attor...i  ..vrr  the  country     c^K-cialK   ,„  Un.n.Uu.u  a,,,!  Tl.  ,( 

Iho   pro.lu..„vo   ser.H.ntmo   of    tl...    Kusteru    Township,   is   ^onHue-l    to 
southeasterly  part  hu.  «  width  of  fn„„  tiv.  ,„  ,if,„„„  ,.,;|,.   .  „  ^^   .    ' 

to...hip,  of  Ship  «..„  „ ,..„.  ..„,,,  J2';;:  ;:";::rtZ:r2.;:;i 

bejoud  thv,  Chau.l,..rc.  riv.T,  i„to  th.  ..ounty  of  J<..l|....hu,-o 

c.J'p;::::,t:r:;;::;:::f;-::::,;;;i:-:::r:.; 

At   .everni   plaeeH  a   .s„b-cryHtalii,.o   linu-stono  -uts   through   th. 

township  of  BroM^hton.   alon.^   ,1,..   road   ,o   UV  t    Mr  T   '"   ' 

Station,  and  also  north  of  I,...,.....  ,..,.,  ,   t"^"""'  f'"'"   "-'^"» 

oiated  with  „h.k  .a,..s  and  .,ar.i.. ^  hi:;     le    :    J:;  ^  1     J  T  I 

northwest,  this  southeasterly  part  of  th.   .and.rian   sorie;  il     .d        i,     i.' 

rocks  of  a  cntra ticlinal:  the  Pre-Can.l-rian.  which  constitute 

m  the  Eastern  Townships.     Th.  anticlinal  axis  of    his  t  .  '" 

noHl^asterly  trend:  c.nnen.n.  at  the  township:!;  Wo;;:!:':;,;;:;; 
and  cont.nn,ng  through  I^ds  township  to  the  Chaudicrc   river,  th  .      o      i 
the  nucleus  alor.^r  which  the  roeks  of  tl.i«  .cries  are  ^.r  .,„     I      T    '   "V 
constitute  this  Pre-Cand-rian  systen.  are  cot      :,:.:':;  .,,'';";  '^  '''' 
rocks  or  Cdorite.  micaceous  schist,  slates,  sldst       ;  e  el     t      ^7"'^'^ 
.n  the  townships  of  Ireland.  Inverness,  and  I.eds;  also  of  .ree^  "1.:^^ 

Volcanic  rocks  arc  frequently  met  with  i,,  the  Cauihri.n,    n„  1  ,1 
in  the  majority  of  eases  the  lofty  poaks  whi,,.  rilj^ ^     ^^^     '^^TZ 
round.ns   country:     for   instance.    Hrou^hton    mountain     located   in    tl. 
"ly  corner  of  the  tow.ship  of  Hrou.l.to,.;  and  Moose  n^^   U.    i  .        !  "" 
«.s  oHy  part  of  the  township  of  Cranhourne.  and  several  oth    r  T     ^e l;': 
ro..^^re   composed    .ostly   of   trap    rocks,   of   greenish,   .reyish.    or^::;:;;:, 

part  of    he  Camhr.an  format.on:  and  they  are  invariablv  associated  cither  -vi 
quartz.t.c  roeks  or  with  the  greenish  schists,  or  dark  slates      T  . 

ser^onti        are.  as  a  general  rule,  associated  with  twl  dSe^nt  .^^r:  "r^ 
nan,e,y.  the  eoncret.onary.  and  the  massive  diorites  or  hlaek  or '.reeL  Jat , 
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with  hur.l  ..•histo^e  (|iiurl/in..-  and  urcnis-h  «chi»|s.  an  in  th.-  townships  of 
Colcruine,  Thctford,  and  Hro.iKht.n.  Small  urea,  of  »ei,«.ntino  uru  aUo  a«o- 
cialed  witii  chloritic  and  iiiicu  schists,  und  u.  a  few  l.M-alities  with  lal.-osc 
inituTals  Ilk.,  soapstono,  The  latter  arc  v.-r>  conspicuous  in  I.cf.js,  also  iii 
Urouirhtoii    and    'i'hctfonl   townshipr>. 

As  to  the  phyniciil  as|«'ct  and  conHsuration  of  ih.'  c.  untry  which  the  pro- 
.liict.ve  m.rpcMtinc  traverses,  it  may  !«.  dcs,'ril.ed  as  essentially  'a  miners' 
.-.  iintry.'  Mounlain  ran^'e^  of  .■,.i,sidernlde  hei^dit  Mi.d  lateral  cM.nt  alternate 
with  low  lyinif  narr..w  river  valleys:  their  Keneral  direction  hein^  southwest 
nnrtheast.  (ireut  tires  have  at  times  swept  over  this  .ountry,  and  denuded  it  of 
its  dci.se  forest  jrrowth:  destroying  everylhiuK  in  its  path:  sometimes  causing 
the  disintegration  of  rocks,  which  facilitated  the  prospectors'  work.  This,  uiid 
the  fertilizing  effect  of  the  alkalis  h-ft  hy  the  Imrning  of  the  woo<l  and  coarse 

sliihl.le  growths,  lui-  doul.tless  I „  the  main   reason  why  the  availahio  L'romid 

along  the  wide,  gently  rising'  mountain  -1 s  suitahle  f.,r  ngricultural  puiMiits, 

has  heen  so  .luickly  taken  up.  The  scenery  of  the  r.dling  I.encldatids  h,„1  hills! 
with  their  variously  coloured  landscape  in  the  -unmier,  is  very  picturesque 
and  pleasing. 

Bock  Forming  Minerali  of  the  Serpentine  Range. 

As  mentioned  on  page  i'.!,  scri>entine  is  a  hydrated  silica  of  magnesia 
resulting  from  the  alteration  nf  niagnesian  rocks,  infusihio,  and  as  a  rock  proper, 
without  crystallization:  its  formula  io  li.MgO,  :?.Si(),  2II,(>,  that  is,  silica  14.1, 
magnesia  4a0(»,  and  water  !:.'.;»:.  =  I (X).  It  is  a  hydrated  peridotite;'  because  it 
soinetimes  e.xhihits  the  characteristic  form  of  crystals  of  (.eridotite.  the  essential 
constituent  of  which  is  olivine.  In  the  latter,  under  the  action  of  carl.onatcd  or 
heated  waters  containing  silica,  the  iron  instead  of  lieing  peroxidizel  is  fre- 
quently carried  off:  some  of  the  mag  ..'sia  heing  removed  at  the  same  time; 
the  resulting  rock-mass  is  seriwntine. 

The  process  of  alteration  can  ho  illustrated  hy  tho  following  eiuations. 
In  the  case  of  alteration  through  carhonic  acid  waters:— 

2Mg,  SiO.  -f  2II/)-f-('()^  =    II.  Ma,  Si  A  -f  MgCO,, 
and  in  tlie  case  of  alteration  through  heated  waters  containing  silica:— 
3Mg,  SiO.  +  4irO  +  SiO^  =_-  211.  M^r,  Sip,. 
From  the  first  equation   it  would  appear  that  magnesito   MgCO,  is  a  frc 
quent  associate  of  serpentine  as  a  result  of  the  alteration  of  the  original  rock 
mass;  but   in   the   Eastern   Townships  very  little   magnesito   is   met   with,   and 
it  has  evidently  l>ecn  taken  ihto  solution  hy  a  surplus  of  carbonateil  waters. 

The  rock  minerals  which  constitute  the  serrientine  formation  in  the  Kastern 
Townships,  are  generally  distinguished  as: — 

Dunite:   Olivine  alone  and  its  alteration  product— serpentine. 
Pyroxenite:  Pyroxenes  alone,  and 
Peridotite:  Pyroxenes  and  olivine. 


'  Derived   from   '  Ptridot '  the  French   name  for  olivine. 
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Ocrti-.ii»iitill>  nil  tlirri'  iiiiiii'rult  wrur  iiii|i!|it'ii(luiitl.v  o)  i-;iili  utiier;  u 
lOgetluT  111  till!  iruiisilii'ti  sluKe  I'nmi  „iif  luinrral  tn  .iimtlior  Mi'tfascopici 
it  iit  ilitlioiill  t»  (liMtiiiKuisli  uiie  I'r.iiii  uiiotluT;  liiit  tliuy  ran  l^e  miililv  rt'cogiiij 
when  iuliiiiitteil  to  iiiiiTi)»co|>ic  cxuuiiiiutioii.  It  iniiy  li«  urtinuotl  iliuf.  thu  ti 
c»«ciitiul  ri'iiiiiiitu  ill  t}«'  funnatioii  of  usI.estoH  til. re  iit  llir  iDiii|i|.'t«  iiltcrati 
of  the  ilmiitc  into  wtriH-iitiiic ;  if  tlicrt;  ii  ii.)  ulli'mtimi,  itiure  i-i  no  u.l)est( 
whii-h  t'xplaiii^  till!  cxi-liTn-f  (if  liiirmii  :itr«t<'li<-t  •  ''  it>r|i«iilJiii>.  iluvuiil  of  a 
aslieslri:*   filire. 

Ill  tlie  liriiil  vein  tilirf  belt  tlie  ii-lie^tos  \uiin  art'  inviiriabl/  finbeddod 
seamy  rock  partinn-',  wliicli  intfrM'ot  tlic  -jTiiiMitino  in  aliiiM-l  every  ilircctii 
Many  of  tlie-i'  carry  niiiiuto  veiiH  of  ih.'  rilireil  material,  of  little  con, mere 
\i>c,  biif  tlio  mujority  of  them  cunt.iin  veiii«  from  J"  to  J"  and 
ulilc.  'I'liey  easily  si'|iarale  friiin  ilic  rock-mas-i.  are  hijrlily  fis-iur 
ami  when  exixweil  to  air  fi.r  -■iiic  liim-  hirni-^h  u  peeuliar  wliiti".  ^-oiiietiii 
hluisli-white  eoloiir  Kxai.iiiiMtii.ii  iiii.lcr  he  micr"sco|Mi  of  the  mek  seetic 
constituting  these  i.artiiigs,  sho^s  ihat  they  constitiito  complete  altcratic 
troin  ihiiiitc  (olivine,  into  M.rixMitiiie.  I'lrllicr  .uvay.  howi'ver,  fruin  th.-  |>u 
iiiH-i,  the  rock,  »■<  a  trenernl  rule.   U  iniii|Mi^(.<l  i!   pvruxeiic  ami  uliviiic 

'I'lie  uiitcr  ha^  Inni  i|iiiti'  a  nmiil.cr  d'  -lule-i  made  of  <er|ieiitino  r:,o 
taken  from  the  purlinifi,  and  at  ahout   I.".  "    ii   l>'  away  from  tli«»m— under  t 

miero3CO|H>,  the  diflereiice  in   the  ultenitioii  in  hoili  ela-'c- ..f  ~| imeiiH  U  rati 

strikiiik'.     Thc'-e  slides   wen    suhmittetl   to  the   Mines    llri-ic'li   for  exuminatie 
and   |)r.   Alfml   \V.  C.  \Vi|...n,  >•<    ihi'  stiitf,  -uniinari/cd  hi-  i.hservatims  in  t 
follow  iiijr  point-  : — 
(I'lnfe   No.   VI.) 

Sample  taken  near  to  a-hi-los  vein.  Dr.  liccd's  inim'.  lilaek  Lake. 
'  SeriK'iitiiie  formed  hy  the  alteration  of  olivine.     Small  masse-  oi  niagneti 
appear  in  the  upper  rijrht  hand  cnruer  of  the  plate.' 
ll'late  So.  VII.) 

Sample  taken  at  a  point  IS"  from  seamy  parting 

'  In   the  centre,  and  completely  siirr.inini.-.l  lu    olivine,   are  two  cr.sstiila 
a   partiv   altered  orthorliomhic  [■yroxene,   now  i      lile.      The  olivine  is  traver-i 
hy   a   network   of  fractures.      Serpeiitiiii/atio      lias   taken    place  oiilv    aloiiR   f 
fracture   lines.' 

(Plate  Xo.  VIII.) 

Sample  taken  from  M'amy  partimr  cln-,  to  a-hestos  vein,  ri.pcrty  of  tl 
Imperial  Asbestos  Company,  Blaek  Lake. 

■  Bastit'-.    a    jrronnilmass    •  ''   -erp.iirn    ,   derived    from    olivine.     The   whc 
section   i*  tra  ersed  by  minute  veins  of  ashesto-i.     .Vll  of  the  oriKinal  miner 
constituents  nf  the  ro<'k  apiM  ,ir  to  have  been  altered.' 
fPbtp  No.  IX.  1 

Sample  taken  from  jioint  IS"  away  from  seamy  parting. 
'The  .ilteratinii    f  the  mineral  constituent-   is  not  complete.     Smali  .-,«•, 
of  olivine  are  seen  surrounded  by  seri)entine— particularly  aloiiK  the  left  sii 
of  the  lihntofrraph.     The  central   portion  consists  largely  of  bastite.     There  a 
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^(•Iso  a  lew  imrtides  of  inugiu'tite  ami  >„wv  <-lirc.mite  sli.mii,  l.ut  the  hitter  i,  not 
distitifirtii^hahJe  in  tlie  plate." 
(Plate  Xo.  X.) 

Sample  taken  troiu  seamy  parting  containiiif?  nsU-to^  vein.  .Soutlnvaik 
Black  Lake. 

•The  rock  has  l«-en  ainiest  corapletely  altere  1  to  liasnite  and  seriwntin... 
The  two  large  crystals  on  the  lower  left  han.l  Mf  are  l.a^tite." 

I  Plat..-  Xo.  XI.) 

Sample  taken  from  a  point   1.""  away  from  seamy  parting. 

■Seriientinization  has  only  taken  plaoe  alonir  tiie  fracture  lines  ihrouirh 
the  olivine.  In  the  section  a  few  crystal-  of  a  rlionil.ic  pyro.-sone,  alterod  to 
liastit<'  on  the  margins,  also  ocenr.' 

(Plate  Xo.  Xll.) 

Sample  taken  from  seamy  iiurtiniu'  ci  utaining  ashestos  vein.  Slan.lard 
Quarries ,  Black  Lake. 

'  The  rock  has  heen  corapletely  altered  to  s<.ipentiiie  with  the  liberation  fif 
a  small  amount  of  niiifjuefii;  o.xide  ,,(   iron.' 

(Plato  Xo.  XIII.) 

Sample  taken  from  a  point  l."i"  nwav  from  seamy  parting. 

•  Small  mhedra  of  olivine  forming  cores  in  a  mas-  of  serpentine.  Small 
riirtieles  and  strings  of  magnetite  occur  throughout  the  section.' 

I'ndcr  the  microscope,  olivine  ajjpcars  to  ho  sometimes  full  of  ti>sufe>,  along 
which  the  alteration  into  -cnx'ntinc  takes  phi.'.".  This  has  the  appearance  ..f  a 
finely  tih.ous  fringe,  and  the  fibres  as  a  general  rule  are  at  right  angles  to 
the  honndary  iilanes.  This  forms  the  nueleus  of  -riwntinization ;  the  latter 
I)roceeding  gradually  until  the  whol.'  is  coinxTtod  into  a  mass  .)f  snriientine 
with  fibres   irregularly   distrihut.' 1    througlKuit.      I'uder   the   micros,;opu   it   eau 

often  lie  noticcl  that  whenever  .divi rystals  have  undergone  partial  dccom- 

rnsition,  irregular  cracks  are  fornie.l.  which  are  filled  with  ashe-tos;  the  fihre- 
heing  arranged  in  the  manner  ahove  deserilrf>d. 


4A 
Chemical  Composition  of  Ci:mbri»n  Serpentine. 

All    llu.t    I,,.-   l.(..Mi    ,i,i,l    r.w.r.i!„H-   li..     ,.hvM-,il    and    ,:l..-inh-al   qiinliti,-:^ 
xTiMMitiiu.  in  t'l'iHTMl  ..„   ,,„«,..  •_'-    .,,,,1    j;;    ,„„v    i,..    ,„,|.li..i    (..  Cambrian  s 

IH-ntin..    in    p.irti.-nh.r,       A    nnnil,.-r    ..(    „„iiiy ,|     „.r|K-,  tii f    til..    Kiist.. 

Townships    i~    siilijnincij :  — 
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Tlii-M    iMKilvM-   „i||   -,.rv,,   ,,,  ,!„,„    ,|„.  „,.,„,r„|   ,.l„„.i„.t,.,-  ,,|    ,|„.   -..,-|„.„|iM, 

'"■'•■■'"'  I'""-  '■'■  '!"■  Ti.wn-liips.     Tl„.,-l,i.nii.nl  ,• ,.,.>iii„n  ,.f  tl...  rrspe-ti^ 

Min.ples  is  -.,|,„.«|„it  viiriiihl..:  tlir  pfn.-riil  prcdoniiinin f  i,uiL"..^i;i  mnl  -ill. 

Leing  siKnit;-„nt:  wlnl..  ,|„.  ,.„„„.Mt   „f   F,-0    mmmms  ,„   imriM-,.   in   tl„.  vnrirtii 

vvlii.-li.   >.,   fiir.   Iniv,.   not    i,   yrnwcu   t.i  iMi.tain   aslicstos   in   pa.yin-  qna^ititif 

A  .•„Msi.l,.ralii,.  .|,.,T,'a-,.   in    tin nl.nt   ..t    wat,.,-  an.l    nn  frn,-ia,  \vitli   a   ••orn' 

pomlin-  intTfas,.  i.i  lin....  niina.  an, I  ir,.n   i~  n„ti.Ta!,l..  in  tin-  •  iini,.-  varirti. 

..t  .serpf-ntiiii'. 

llrCiiv  ,l,.a|i,..j.  uith  ll...  asl«.,t.,s  l.,.|,  |,|-,,|„,r  it  uil!  l„.  no.T.-ary  I,,  ca 
■>'t.n!i.,n  t„  two  ilitfi-ivnt  <-..H,liti..n.  in  «l,;.-l,  tl„.  .•hi-v-,,r ili-a.l.i-t..-  i-  n:Pt  wit 
in    thr    {•aistcrii    'riiHii-liips.    nanicl.x  : 


Vein  Fibre  and  Slip  Fibre. 


rho  ti.r 


iT.ii  •  M.n,     til. IV  i~  appli,.,!  t..  til..  .l..p,,Mti..n  ..f  a~I„.~ti.>  til.r..  in  Hs-urr- 
.It  n;:l,f  anyirs  I..  ■I„.  i.,,!,..,!  v.alN:  Crniin^:  r,..^nlar  vi,,-.     -n,..,,.  v,.|n.  inter 

soft   porln.ns  of   til,.  -,.,.p,.nli,.,.   in   i-vry  .lin.,.ti„n  :   > att,.-  u|„.|l„.,.  ti,..r..  ai, 

f.iMs  ,.,.  l,..,|.l,n^.  plan,-  1,,  ,|„,  ,.n,.|„-in;r  f..rinatinn:  in.|,.,.,l  il„.v  ,.,.,.nr  uithra. 
"My  spi.,.,al  arranp.,,,,.,,,.  ,.:„„„■  ,.a,.l,  ..tl,,.,.  al-„;  Imt  a-  a  ^Ln-ral  rnio  til, 
t.illiiu-  strai(rlit   iin,-. 

S,„n,.tini..~   tl„.x    .,,lit    up   in    „.v,.ral   -nnilL-r   v.-in^,   .a al...,,.,-  ami   f,.rni   . 

law.r  v..,n.  (•...•lain  p,.,.niiar  an.anf.M.n„.nt-.  h..^,,■„■v.  .-an  I  r  p..n.,.iv,..l  in  s„n,. 
"'  ''"•  '"■'"'^'  ^"-  '"'•  ii'-tan,.,.,  tl„.  Knn;  ,|nan.>,  1,,  ,1„.  t„«:wl,ip  „f  [n-lan-l 
"■'""■"'   "'"   ^"'l-Mtin ars   -.,   1,.,   ro^nlarly   s,ratiti,..|    alm.wt    in    th.^   n.annM 


mm' 


ISSKt^M- 


i 


1'l.ATK    X\. 


S-an.y  I-irtiiiK,  (ui  «,i,t»i„inK  a«l«-»t.»  v.-i,,-,    fi-oii,  S„u.li«ark  Min.--    Iil-.,U  1  -.k. 
''i>IHoli(i;ititl  .\.l»Ktiw  r.i. 
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imUtoii.'   or   qiiart/.    in    I.i.mt.— .Ji|,|.ii,ir    t..    tlu'   imrlliwost ;    wliil.>   tli 


'f   iisl)C8tos    appuroiitly    fMlln'v    wlnif    in    ji*  I 


iiiioiitary    riifl< 


I>cdi1infr  i>liiiifi.     In  m'mt:  1  (.tin 


■r  |ilni-i-»  llif  M'iii-  cut   t| 


iM    I"'    r..ifi.r.l.-.l 
"■  r'n-li   in  ,iij   ;iliiii..| 


Ki...  :i.    T 


yi'i  al  .1-1"  -ti.-  i.ih- 


iIm  ( 


N>'unl^ii 


ro-fliiij;  irC  \<-ii)<4 


Ic)    |)r;l«Ii  <iiit  \rlli  in  f;illll  or  -li.krli-'l. 
<l)  S^-anix   iiai'tiiitf  (-•<nt;iilMii 


t!  >i" 


(i-l   Kiirkiiik'  '»f  ' 

(f)  T»ii  HII1-.  <lii  iil.-cl  liy  Hiiiall  -aiii  of ,  I 

(if)  KilibiiM  lik>- arniiiKi'iticiit  iif  «iii:i|i 


..l.ll.' 


ii'»ni'   ir If.  aihl  ■«tTi»  nrn 


itiil  iliriMiiiin,  iiikI  vvlicii   Iniiiiii  in  a  knull,  tan  l.c  tran-il  across  fri.in 
it   the  hill  to  the  other,  iiearl.v  on  tlie  >anie  phuie;  hut   a-  a   rule  the  vt 


re  irreji^iihirl.v  iilaeed. 

Tlio  tliiekness  of   tlie  vein 


rie-   frnni   mere  tliriMiU   ii|> 


I'Xt  it  may  he  said  tliat  the  larL'i-l   hnll;   i.f  the  asl,c-t. 

-.nu\    y     ill    loiiK'th.       The    longer    tihre    is    very    often    ilivijeij    in    the    inid'lle    \. 


'liiarrii 


■mtjI   inolie- ; 
■'1   i-   lietv.een   i" 


■am  nf  ser|ientiiie  <-arryiii;;  inairneti 


II',  or  chrome  iron  ore. 


•f  tlie  mines,  the   ashestns  can    he  en-ily  -eparaleii    from   tin 


a  rule,  in  iiio-t 
hul 


'MS  tiie  filiro  api.ear-  to  he  •  frn 
very   (lilllenli. 
Most    nf  the   a«he-t 


^cn      til  l!ie  1-1 


o-    veins    p 
>i      1 1 


—  iiii.'  cornni'Tcial 


le  ro;K;   Iml    in   s..nie 
■  inplile  -eparalioii 


(inalitie-   ari'  eiiihejil 


III  seamy  parlmp-  ..t  iiie  ser|ieiiiine  ine.i-urinj^  irc.ni  I'  tn  iV  v 
the  veins  riiiiiiiii;r.  as  a  rule,  jiarallel  t..  the  ^clvau'e  plane-^.  Thi-  i,  m  characi.T 
i-tic  featuri'  of  the  lilack  Lake  ami  Tla'tfonl  .li-lrict  to  1„  |,.iiu.|  linuhere  else. 
W  hill  fre-hly  miiicil.  these  seamy  partings  uhich  separate  with  case  iimii  '.Ik^ 
I'ljii'-ciit  serpentine  can  liimlly  he  ilclcctcl;  hut  when  ex|Mi.eii  f..r  -..mc  time 
to  atniosplierie  aetion,  they  tariiisli  hliii-h-whitc.  ami  .'an  he  remlily  .listiiitriiishe.j 
from  the  <urroiiniliiii;  rock.  The  cause  of  this  peculiar  c.l.iur  i-  not  woll 
(-tahli^lieil:  an  effort  to  nnaly-e  tlicc  lin.'lv  c..|oure,|  tilm-  ua-  nm  sueeessfu!. 
It  -eeiiis  proliahle.  however,  that  (he  scrpi^ntine  of  rlic  seamy  partiiiirs.  which 
■-  an  almost  eoinplete  alteration  of  the  nriL'inal  <.liviiie  roek.  ilisini,..;raies  more 
ca-ily  wlien  pxposeil  to  atmospheric  action  than  the  oilhu'  -eri«mtine  r^ck.  a'ul. 
:>-  a  result  nf  tins  i|i«inte.'iMtioii.  a  liue  film  of  maijiiesite  is  foriiiijl  on  (he 
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MirfiKT.     'llir..'  tartii-liml.   -riiinv  oac'iiit's  can   lie  woll   rt!<'ii«iii/.<Ml   in   tlif  oMi-r  <^ 

■  luorrics;  iiikI  In  xinii-  <>t  l!ioni-  like  in  '.iiiirry  No.  "<  of  flii'  ol<l  •  I'nioii  '  iniii.'.  ^ 

now  of  til..  •  n'ii.-k   I.iil«'  (  o!;*oli.hiti-r--n   r.^iiliir  notwork  of  tli.-^o  '  imitinL'^i  | 

or  •  vi'iiiliciMiT-^ '  niii>   111-  -i^i'ii.  ; 

An   iiMiil;»is  of  <lir,\>oiil. -11-1.1 -to.,  an.i   o!   tin-  scaiiiv   parliiit;-   in   wliiili   it  .^ 

wn-i  cimI  ic|  loil.  ;;ii\«'  ilio  f'lil.Aviiit'  I  «-icoiitiij;« !M|io*itioii : — 
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Thp  <|iiostioii  of  tlio  widtli  of  the  a^ln'sto-s  voiii-  in  ll  (iitiiiiliaii  a-li.-to- 
(listrict  i-  one  of  (rr.Ml  ini|>orluiii'o.  siiici'  tlio  \iiiu«!  of  11  mine,  or  tlio  I'rofil- 
ot  tlic  3111MO  -all  otiior  con-iiioratiuiis  hciriif  ciiiial— ilupoml  to  .••  )rroii  rMon' 
upon  this  <iiialilv.  As  a  pciiiTiil  rule,  wiilr  vein*  that  arc  f"  :ii;fl  ovor  in 
h^nstli,  (liiivir  -lonniniT  tilin^  of  an  cxoulloiit  ipiality.  w'i. '-  coiiir.iainU  tin- 
lii(;hf-t  prici-  ami  find-  a  roailv  niaikot;  ofti-n  evon  in  times  (.:  dnpn'ssion.  .,r 
over  production.  The  -hurt  varieties,  liowcvcr.  whicli  coii-tituli'  tia-  loilk  ■>!  the 
production,  and  arc  the  hackhonc  of  all  the  rntcrpri>c«.  arc  les,  valii..hlc:  for  in 
times  of  ifcncral  Inisint.'ss  di'iirc*sion  the  ctTcrt  i-  soriousl.v  felt,  in  the  ivei 
stoekiiiK  of  the  market,  and  con>cinient  drop  in  prices.  On  the  other  iiaiid  i' 
nin-t  he  snid  that.  I  he  width  or  thleknc—  of  a  vein.  111  nihi.  i>  110  criterion  of 
the  lemrth  of  the  til. re:  and  in  inan.v  eases  it  is  ver.v  diflii-iilt  to  distintfni-h  the 
Icntrth  hy  the  naked  eye  liciaii^e  it  often  liapjiens  that  the  tine  tihn-  aii- 
separated  nt  r>Klit  angles  hy  fine  tilnis  of  serpentine;  or  sometimes  hy  minnie 
hands  of  serpentine  cliarncd  witli  iliromc  iron  ore,  or  inatriielite;  and  soinctinic- 
even  without  any  per<-ciitilde  layer  of  rock:  the  onlv  iudieation  of  this  hciiii 
an  irregular,  scarcely  visihic  line,  readily  dcu  'toil  hy  the  e.'cpert.  In  several 
places  the  serptMitine  contain^  iron  ore  di-seiiiinated  in  line  minute  particle-; 
wliile  tlic  associated  asU'-tos  tihre  co^itains  the  same  iron  not  in  an  undi 
seminated  condition;  hut  usually  (Miicentratcd  toward-  the  middle  of  tl,.  '  -': 
The  veins  nri'  sometimes  di^iplaced  hy  the  action  of  faults  ami  slicken-'d- 
in  the  serpentine:  pivinir  tlii>  iniprc--ion  thai  th.'  tihre  i-^  of  considerahie  Icujrlh : 
whereas  when  clo-ely  examined  It  is  found  that  they  <'arry  tihre  of  the  usn;! 
IciiLrlh.  hut  drawn  out  aloiii.'  the  li»<ure-.  Si.mi'timcs  a  lon^  wood.v  fihre  can  le 
ohserved.  deposit. n  in  a  f!--ur,'  hetwcen  two  rock  iiortions.  This  woodv 
mat<'rial-  usually  termed  hornhlci  Ic  hy  the  miner — i-  in  reality  a  picrnlil  '. 
and  is  found  principally  in  the  minc<  at  'Phetford  and   Rast  Uroufihton. 

A    peculiar    occurrence    id'    a-^l  c-los    !■;    noticed    in    the    Mci-'antic    mine    : 
Coleraine.     TTere   the   serpentine   for   several   feet    is   Inoed   with   small,   mimi'' 
vein-  of  a-he-to-   ,',."  to  ]"   in  tlii,.l<iie--.  e\liiliitiuf.'  tlui-,  r>  rihhon-like  strnetur 


.M 


■Ini-   s.i„M.rim.l..   of   o.-.-urivn.v   .•m,    nUo   l,,-    „„|„-,.|    ,„    -„„.,•   .,nArn,-.    „i    H|a.-k 

i.:ilM'.  ^iiicl  in  .1 •iiiiTiiuT  iu;ir  Um  Iiikiu.I  :  lot  C,  riiiKje  XV,  (Iia,  hmil. 

In  thf  UTi,l<Tcruii!i,|  w„rk«  of  tl.r   |i,r   .\-1h -to.  i-.„„y^un.  „   „ni.,,ie  oppor 
•iiiiitv    is    utforil.-il    tor   >tii.ivii,g    i|,..   ,„-.uiiv,i,v   „i    a-lK-t...    v.-iii,    in    «,  nrrul. 

In  tlip  writer's  opinion.  iIuto  i- I.,,'.-  in lurn  (^i.l  ,■.•  «l„iv  rl„,r,.  is  mi.I, 

a  hetLToKeneous  mana  of  a8l«.>to^  v.in-  expo,,, I ;  an,l  offiTint,'  Mirli  ari'ut  faciliti..3 

for  oliserviition.     It  »omI,I  1„.  l,..,von.l  lli..  C  tlii,  troati..-,  rn.l  «o„|.|  mmw 

no  useful  i.iirpos.^  to  .-ntor  lirro  into  a  c|otail«.l.  ifonoral  .l.«(!ri[)tio..  of  tlios,. 
a-liesto-  veins.  A  feu  point-  of  fecliiii.'al  intor.-t.  lio».  .r,  I,,'.,.  I,,,.,,  l,romrlit 
to  li^'lit  from  tliis  ..v>l,.ni  of  timnelliu:,'  an. I  .Irilnni;.  WKil,.  il„.  niajoritv  of 
tlie  \..ins  .-.xposed  seem  to  be  coneentrat,.,!  in  most  irr.tfular  fa-liinn-a-  .les- 
.■ril.e.l   nliove— to   limite.l    portion-   of   ih,,    -erpentinp,  forming  ...... -i-ak  nmilar 

pnv  rimtos,  availal.le   for  I'xploitation  ;   in   some  ..f  tlio  a mnlali  •   s.  cmcl 

IS  if  the  fonnnti..n  of  tlie  ti— ore.  ami  si,l.-(..pient  .l.-po-il  i..ii  ..f  tl„  a-l,.  i..- 
ha.l  1..H..I  iroiiiir  on  witli  a  certain  nmihiril.v.  Tims,  in  lli.-  .■ii-i.-rlv  |,.!,t  .,f  il,,. 
un<lerKroiin.l  nork-  n  eross-fm  was  ii,.ti.-«l.  wlien-  -om.  tlfleii,  v. ■in-,  measiirini; 
ill!    fla-    ua.s     from     1"  to  :V    tlii.-k.  Here    al!     parallel     t..    .iM'li    ..tl.er.    the  veins 

.iippinu'    iit    an    anKle    of     \ir |    ih,.    -pa,,-    l.,.f«,.,M,     ll„  n      1.  inu     irotn    .1" 

t,.  i:>  wiile.  'I'll.'  n:..-t  peenliar  leatiir.'.  h.iw.v.r,  w.i-  thi  inter-.',  tioii  of 
these  parallel  veins  l.y  a  seciml  s.vst.'iii  of  veins  rnnnink;  alm..s|  p-rpen-iienlar 
ir.  the  former.     From  the  arranu'ement  of  the  fibre  at  the  p..inl-  ,.l    inler-e,ti,.n 

ill  hotii  -ystems.  the  writer  eonelmled  that   the  veins  in   tli I  -x-tem  were 

.vounifer  than  those  m  th,.  first;  ami  sin<-e  this  i,  a  ver.v  inip..rtaMt  p..int  in 
eminej!i..n  with  the  oriRinnl  deposition  of  th..  til, re.  ihi-  ..l-.rvation  will  he  .halt 
vilh    fiirth.r   in   llie  ehapt.r  on    the  Oriffin   of   .\sl..-t..s.      .\-  ,i-  .xt.erien.-,- 

has  shown,  'vein'  Hhre  alwa.vs  .-ontain-  the  '  ehr.vsotil.' '  v.irieiv;  wh.rea-  th.. 
hornhlciidie  or  nmphihole  variety  has  not  been  f.,nnd  in  vein-,  hut  always  in  a 
drawn  out  cmdition,  in  li-sures.  or  ulonir  fra.tnre  planes.  Tlu-  eolour  of  the 
Vein  fibre  freshly  roine.1  is  white,  s.iiiietimes  of  a  ei-'amy  tint:  but  /„  s/t„  it 
e-.mprises  all  shn.ies  of  ^Peen.  from  a  very  li«ht-yellow  t^ven.  a-  in  the  mines 
^n.d  .ntereps  east  .,f  tli  -  Thetford  mines,  in  th.'  t.-wn-hip  of  I'hetfonl.  t,i  a 
dark  Rreenddue  shade  in  the   Thettord-Iilaek  Lake  quarries. 

The  prinei|ial  ipiality  of  the  Cannilian  vein  fibre  is  its  ^^reat   th-xibilily  an.l 
^•ii.:..-ss.   an,l    it    nmy   be   atfirmed    that,   as    far   a-    tie-   writer  can  jiidiaro.   by   a 
<'->'i|...-iitive   study   of   fibres   from    many   parts   ..f   the   elolK;.    ther,-    is   not   one 
M  ■'!'.;.  e  where  the  fibre  approaches  the  Pann.Iian— <.sp..cially   that  from   Thei 
t<"  !     in    its    -ilkinoss    nn.l    ,|elica,'y    .,f    -tru.-tiire.     'I'her,'    are    ,b  p..-its    oiit-i.l.. 
<     'ni.ln  win',,  .it  first  sifiht,  seem  to  equal  the  Cana.lian  \arietv:  as  rojrards  llie 
1'"":  I  M;.i  ti.e  b.Miiliful  pearly,  wavy  sha.le-:  but   iinm,.,liat.  ly  tl,"  -ingle  fibres 
re  -eparai    '     ■,    the   tii!-,.rs.  the   har-li.  kIh-.n.  ;nid   -..metimes   brittl..  i|ualitie- 
bfen^ii.'  at  M,  •    app.u-  1  t     ihey  do  not  spin  to  jK.rfection;  the  n.  .-e.ssary  tlexil.ilitv 
IS  waiiir  -    an,i.  a-  a  s^     .  lal  rule,  only  a   snnill   i«>reentaKe  of  the  fibre  can  be 
"'■   •     fo;    ■liiiiiim.'.     A-   t,,   '1„.   a<-i,l   resi-(l„L'  ,|iialities   ,,f  ("ana.iian  ehr.vsi  tile, 
■^   ?r<pa,-ed      .t'     fl,,,  li,,nil.|.ii,|,.    .  ,,;,.ti,.-.  ih,.  n.a.l.M-  i-  referre.l  to  p.aM  W.  where 
"ill  infonmi:.  ,1  (.:•  that  subje-t  i«  L'iveii. 
7,M!5;_(H 


The  -.M-,.,,.!  vari.-tv  ,.f  Cunu.liaM  .l.rv-olil...  the  .o-cullcl  '  ./.>  tihre.'  oyc-uri, 
„  a  ....,..ral  rule,  I.,  tt.o  «T,K,n.i,u,  I.TMiati.-n.  .->  ,li.-ko,..i.lo,l  .Hult  plane., 
oau«Hi  l,v  the  ....,vi.,«  or  .li,,...,«  of  -n.  r.H-k  ,.orl,.,..  «lon«  .t.  .-o-Ua.-t  wll. 
another  portion,     "rhe  fibn-.  ..,  pr.Hhucl,  i.  h...l.l...l  o,.  the  fractur.  or  Hl.pp.ng 

,.h,r.e  in   a   Hut   ,  oMtion.   h ->  th.   ua.....  •.lip'   Hl-r...     Th.   r«lul>ou   l-.U...,, 

-vein'  u>,.l  -.lip'  Hhr..  ...-ns  f.  U.  pluiul.v  ..tuMish-.l,  an.l  u,  a  Keneral  rule 
both  varietic.  when  «.p..rtttc..l  from  th..  r.K-i<.  an.!  work.-i  <.ut  ...to  ."'H  h -r-. 
preset  v..rv  few  ,liff..r...,p,-  an  far  :.-  l.-n«th  a..,l  .p.alil.v  are  .•.....•.•n...l.  \  he., 
frr.hlv  .nm..,l.  the  .lip  tlhr,.  exhil.it-  .na,..v  p.,.,.liaritie*.     On  »i«l.l.  "t*  draw.. 

out  c;..„l>tion-the  ,.ver -in^  of  th-  -i.,.'!...  ti.,-  threa-N-^wouhl  lead  to  the 

inferonec  that,  the  fibre  i»  longer  than  the  K'-neral  ri...  of  vei..  tibre:  hut  upoo 

clo«.r  exa, ,tion  Ihi.  i.  *-on  ..ot  to  W  .ho  .'a^-.     When  ...bjeeted  to  n..ero- 

^■opioai  exannnation,  it  is  ,K>«'eive.l  that  the  fibres,  although  closely  a.lhor.UK 
to  each  other,  ter.ninate  at  a  eertai..  Ie.,mh,  ..,,1  that  the  appar.-nt  .•o..t....iUt.o.. 
of  the  fame  threa.l  is  i..  reality  a..other  tibre  un.lerlyi..^  the  tor.ner.  In  n.ost 
case^.  however,  an  abrupt  UTmii.ation  of  a  group  of  Hbres  overl.vn.K  ai.othe 
gr  M.p  .an  be  elearh  noii.e.1.  While  the  HLn's  are,  Hh..o>t  invariably,  arrange.! 
throughout  the  fi8s..r..l  -riK'ntin,.  n.  every  .lir,<lio.. ;  Imt  ....  the  san.e  fracture 
plane  no  n.atter  how  s.nall-a  .leHnile  paralleli,..,  ..f  the  threa.ls  n.ay  be 
ol,strvtHi;  and  while  this  is  imn.aterial  a.*  far  as  the  ulti...at.,  ,...rcontag,>  of 
cMraetM.n  is  e-m.-er...^!.  it  |.res,.nl-  ii.i  i.np..rta..t  poi.it  in  lb.'  .l.s.'us,.,.;, 
the  origin-whieh  will  be  tr.ate.l  in  a  -ubse.iuent  .bapt.T.  Aa  a  general  rule 
the   Hbres   over   a   .ertau,    pb.ne   are  .Irawn   ..ut.   a.i.l    a.   u<A,:\  above,  all    ...   th. 

same  .lirection.  an.l   in    h   ,.   ...a.mer  that,  the  wl..,l.'   -urface  appears  to  b.' 

coate.1  with  aslH.st.js:  while  in  -...ne  .-ase-  this  .•oali.in  takes  th.'  -haiH-  ol 
filni,  in  others  i'  is  J",  sometimes  2"  tbi.'k.  .V  few  eases  have  actually 
come  uniler  the  not..-.'  of  the  writer  where  littl.-  grooves  a.i.l  hollow  in  the  rock 
--....veral   i.iehes   s<|uai-.'— were   tille.i    with   Hbre   *"   an.l   ■;"    wide,   all   arranged 

in  the  same  direction,  a. ..I  i.i  the  phn f  fraeli.i.i.     It  fre.pi.'.itly  hap|.e.,s  thii! 

two  a=be=tos  coatu-i  r.u'k  surface-^  meet  under  a  pointed  or  almost  right  a..gle 
Tn  these  .ases  an  aeei...iul8tion  ot  aslicstos  tibre  in  the  f.ir.i.  ..f  rich  bunches  will 
!,.■  noticed;  the  fibres  in  .ii.ist  eas.s  bcintr  arra.ige.i  :i'  most  irrejriilar  fashion. 
Th.-  slip  fibre  i-^  fre.iucntly  interniiv.'.l  with  i.irrolile  -  tli,'  ..ther  for...  of  fibrou-^ 
terpentine:  in.l  although  its  ..utw;.nl  api-'araiKv  i-  -iniilar  t..  that  of  the  real 
ehry-otile  :  ire.   its   pl.y-i.'al   iiualiii.-.   i.e..  har-lui.--   an.l   brittleness.  arc  sue 

as  to  exelu.l.     •  fr the  i.s.-s  to  wl.i.'b  the  p.-.,.!  fil.r..  i-^  applicl.     Rut  inasmuri 

a?  It  is  ditl.ult  for  the  .iiin.'r  to  ,|i-.iiminate  in  tli.'  pit  l«;twee.i  u'.iod  ami  bn 
fil.r...  a  .■nusi.lerabl.'  .piaiitity  ..f  tb  |.i.Tolit.>  fouii.l  in  association  with  sJ.iod 
lil.re  goes  to  the  mill  for  trealna'.il.  an.l  in  this  way  i  .ertain  |«TeentaRe  of 
the  material  is  always  mixed  with  the  mill  fi  ro.  The  .-olour  of  the  slip  fibre 
varies  a  preat  deal.  Freshly  mine.l.  ami  separatcl  by  she  fn-ers.  the  fib.-e  ' 
generally  a  beautiful  white  c^  ir;  whereas  ir>  'itn  it  i-^  light  green.  cr«)m, 
or  even  de.  o  white.  Fibre  near  the  suifa<'e  is.  is  a  pcieral  ri.l.'.  .lis.olou.v 
and  lias  a  Irownish  tint. 
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The  .xrurre.K-,.  of  tlu-  -.lip'  fil.r..  variety   is  cmHne  I  t.,  that  p.rt   ol   tl.,. 
•.erpt'iitine  l>plt  r-trt tcliiii;:  frciii  ruiigL'  111,  liroii^ri, 
furd.  ii  i]l>tiiiicc  of  foiii-tccii   miles. 


iltOll.    to   lot    17,    iMUlfu    IV.   Tllrl- 


I  Discoloration  and  Alteration  of  Fibr 

Discolurutiuu  of  the  asbestos,  ai„l  i,ltLTiiti,,ii  of  tlir  til.re  i'.M-lf  ,.au  I,l- 
cbsorvod  everywhere  throutrliout  the  region.  This  is  ,li,e  to  three  ,iais,..s:  [l,  ,„ 
atinus  IrtIc  i.iHueiioes,  an,l  a.^tio,.  of  water;  (I'j  to  iarKo  fore,t  tire.,  ul,i,h 
bweiit  over  the  region,  and   Ci)  to  the  i.reseiiue  of  intrusive  .likes. 

A  change  of  colour  i«  very  often  ohserv,.d  on  the  sarface,  esperi.Hv  where 
the  rock  is  shattered  hy  intrusive  dikes  or  son,.'  otlur  causes:  permiti,,,-  water 
generally  charged  with  oxide  .,f  iron,  to  Hhrat,.  tlirougli  the  rock  along ^lines  of 
fracture,  and  to  discolour  the  tihre.  A  diMoloration.  and  to  some  extent  a 
harshness  of  the  fibre,  is  observed  on  the  out,;roppi>ig  of  deposits  which  have 
been  -wept  by  large  bush  Hros.  JJut  we  also  tind.  sM„..umes.  harsh  tibre  and 
brittle  fibres  at  depth;  and  this  condition  may  in  a  large  measure  le  attributed 
either  to  the  action  of  water  or  to  the  presence  of  intrusive  dikes.  In  one 
mine  in  the  township  of  Coleraine-uow  out  of  oi)eratio;i-th..  tibre  occur.,  in 
seamy  partings  of  pyro.wne,  the  latter  from  3"  to  0"  wide,  cetting 
through  the  serpentine  in  irregular  fashioti.  The  pyroxene  allows,  through  the 
many  fissures  it  contains,  the  circulation  of  water,  charged  apparently  with 
slight  quantities  of  oxide  of  iron,  and  as  a  oonsequence  much  of  the  tibre  i, 
of  a  brownish  tint:  a  condition  not  appr.riated  by  tlie  miner.  This  was  observed 
down  to  a  depth  of  50  feet,  and  seemed  still  continuous  towards  .lepth. 

As  to  the  discoloration  an<i  alteration  of  the  tibre  through  the  presence 
of  intrusive  dikes,  it  must  he  stated  that,  as  noted  olsu.vhora,  dissipation  of 
:  water  from  the  fibre  causes  brittlenoss  and  harshness,  and  it  appears  that  the 
heated  intrusive  magma  of  the  dike  has  had  the  same  influence  upon  the  asbestos 
veins  as  the  forest  fires  have  had  on  tlio  surface  outcroppings,  namely,  in  dis- 
sipating some  of  the  water  contained  in  the  fibre,  thus  destroying  its  silkinesa 
and  fine  texture,  and  ren.iering  it  brittle  and  harsh.  'Jhis  condition,  however, 
was  not  observed  in  every  case  where  ther,.  is  a  granulite  dike:  in  many  instances 
no  such  alteration  has  taken  place,  and  the  fibre  ocurs  in  its  normal  condition. 
A  discoloration  of  the  fibre— to  such  an  extent  as  to  affect  seriously  its 
sale— such  as  we  sometimes  see  m  foreign  countries,  has  not  been  discovere.l 
in  the  Canadian  asbestos  region.  A  strong  discoloration  is  a  serious  handicap. 
At  one  time  the  opinion  prevailed  that  asbestos  from  any  country— if  it  were  of 
the  ebrysotile  variety,  and  regardless  of  its  outward  colour— was  a  sufficient 
(•uarnntee  to  the  manufacturer  that  it  contained  all  qualities  essential  for  its 
-uccessful  commercial  application;  but  experience  has  .hanged  all  this:  off- 
.•..loiifcd  asbestos  is  economically  comparable  with  ofT-coloured  gems;  advanced 
oxidation  and  iron  lessen  its  utility. 

Metallic  Minerals  Associated  with  Canadian  Chrysotile-Asbestos. 

There  arc  only  two  jnotallie  minerals  occasionally  associated  with  asbestos: 
magnetite  and  chromite.     Both  are  sometimes  foun.l,  as  fine  specks  and  grains, 


'^ 


fiCCjMipuioiiii;    thi-   i.>lio<tos   vciii-^,   and   ol'toii   uDiistitiitinif   tlic   partiiiijs    vvliii 
divide  the  veim  into  two  !-triiij,'fr<.     Tliei-c  iiro  uiliiiixtiiri's,  liowever,  not  at  n 
welfoim'il  l).v  tiio  miner;  since  tiic.v  involve  extra  coljl.inn  "f  the  fibre  by  speciii 
ii|i|ianilii>,   |o  .•.c'linriito    ihe    hitter    from     these    impurities.      Chromite    i<    ofti 
fonml  in  por'ketv  (lepo-it~  in  tlie  mi<lille  ..f  the  prnilnctive  M'rpentine;  hut,  liitiiir 

to,  luH  never  liecn  f nl  ;iss,ieiatiMl  witli  tiie  hitter  in  siieli  ii.iantitie-s  as  to  l, 

profitably   tnineih 

An  intercstinj.'  feature  in  i-oii, cxi.in  uitii  the  oeeiirreni.'e  of  a-beVt03  h;. 
been  notieed  in  tlie  loiver  jiit  of  tlie  Jh^iantio  ipiarry,  on  one  of  the  serpeiitii;. 
hills,  1*  miles  west  of  Coleraii.o  station:  here,  mica  of  the  muscovite  variety 
in  smal'  plates,  oeeurs  in  con-iilerahlo  fpiantity  in  direct  contact  with  tl,. 
asbestos  fibre — a  feature  observed  nowhere  else. 

rUOUUCTlVK  SDlU'KN'riNi;   l;.\N(iK. 

Broughton  Serpentine. 

The  asbestos  raii^ie  propir  ciimmences  in  the  northwesterly  part  of  tin 
third  range  of  Broiiuditon.  about  -Ji  miles  west  from  Triiig-  .Junction,  (See  ma) 
attached  iiereto.)  Although  there  are  a  few  sn;all  serpentine  knolls  scattered  ovn 
ranges  1  and  II;  in  none  of  them  has  asbestos  of  sufficient  length  and  quuntit.v 
been  found.  Xo  development  work  has  been  ilcjiie  on  any  of  the  sorpentin. 
occurrences,  and  the  writer  is  safe  in  stating  that  the  outlook  for  the  discoveiv 
of  economic  deposits  is  not  encouraging.  The  rock  encountered  in  ranges  1 
and  II  eeii-ists  principally  of  highly  siliceous,  sehis'ose,  fine-grained,  greeni-li 
or  greyish  white  rocks,  chang.iig  from  a  gabbro  to  granitic  and  gneissic  varie- 
ties. Their  general  strike  varies  between  a  north-south  and  northeast,  dippin:; 
to  the  west  and  north;  in  fact,  no  regular  uniform  strike  and  dip  is  noticeabl. 
until  near  the  westerly  part  of  range  III.  Here,  most  of  the  rocks  consist  et 
th'!  rogular,  greenish,  Cambrian  schists,  of  a  strike  north-south,  with  a  dip  of 
50°  to  the  west:  here  and  there  penetrated  by  small  patches  of  serpentine.  On 
lot  Vi  of  the  same  range,  the  latter  are  more  consnicuous  than  elsewhere.  The 
serpentine  commences  about  .'!(t<l  feet  from  the  main  road,  between  lots  12  and 
13,  and  continues  to  outcrop  down  the  sloiie  of  the  mountain  at  interval-, 
having  a  width  of  r,()'\  feet.  The  outcrops  all  show  a  highly  decomposed,  sofs. 
brownish  serpentine,  emerging  in  one  or  two  places  into  a  taleose  rock  ef 
unctuous  feel.  The  mountainous  slope  is  heavily  covered  with  humus,  and  fi  r 
this  reason  the  exact  width  of  the  senientine  lielt  coiiM  not  Ik?  measured.  In 
0"e    •  at    a    distance    of    about    MX)  feet  from  the  main  road,  close  to  the 

eoncc  -  ,11  liiu\  the  higlily  schistose  and  crushed  serpentino  is  productive  ef 
slip  fibre  of  good  quality.  It  appears  that  the  serpentine,  alth.-ugh  of  ci>ii- 
siderable  width,  is  interrupted  by  tracts  of  Cambrian  schists,  eetting  through 
the  formation   in  a  northeasterly  sense. 

The  next  outcrops  of  the  serpentine  belt  to  the  northwest  we  find  on  the 
adjacent  lot  No,  13,  range  IV.  Although  the  gently  rising  mountain  side  ^s 
heavily  eovere.l  with  bushes,  several  small  outcrops  could  be  perceived,  indica  - 
ing  the  continuation  of  the  belt;  and  towards  the  middle  of  the  pro;'orty.  it 


.'I,    a    iiiiiiiLor   ,,i    liii-k''-   'Mitcrops   an. I 


a  Jiitamx'  of  400  foof.  fnim   i;,,..  uuun   i;,. 

I.its    ill    -^uli.l    .,.r|„.Mti»,.,     ,-,,||..,l     ,|i,.    •Mili.M--     HiinL'.     an.     |.,-.,|,„iivr     of    .i,,. 

til.ro.     Th..  s,>n.''ritni,.,  a-  ran  I .,.n   in   lUr  1.:^  pit,  (■.,u-iM     ,,i   ,,,,,■,, I,,.;   |..v,.,.- 

..r  a  >i>M  rork  witli  a  -Icil;..  ii'Tllifa-t  Ml  .  an. I  will,  „  ,1,,,  ,,|  i:,  ,,,  ,h,.  ,,„,,!,, 
'Ilio  W>UUu^  ui  this  >.T|..-ntinf  i-  f.,-ncrall.v  «,.|i  nnnk.-.l  l,\  h,,-u,.  :-  .|-;ill,.|  i..ii,t 
I'lmo.     Jictwocii   tl]i-o   aiv   niiiH.r  -tratiti.Mti..n    jin,-.    in.ln'alini;   ■  l.,-,|,iinL-. 

vl.i.-li  ..Iton  .leiurt  a.  inn.-li  a-   K-     an.l  ;.i.     fr.in  |.arall..|i-n,  uiil,  u„.  ,.,-in.M|.al 

an.i    truo    liLMldii,-    plane.       It    i-    cvi^lmf    that    th.-..    l,..,|,liHi;    pi; -    |,;,v,.    I 

caiiscl  by  the  .-u.hl..i,  o.i,.iint'  „f  th.-  .-.  rpeiitin,.  ma-ina  ;  l.ut  it  is  al-..  ovLleiit 
that  iiu  MihstMiuunt  iiuoriial  shiltinfi,  ,lisphKvn,.nt.  ,.>•  faultiMK  t.i..k  phuv. 
Thoiv  aiv  lines  of  lainiiiati.,n  in  th...  nia~s  u|ii.-h  >nlr^,■  an.l  l.en.l  ah.ail  in  an 
iiiti-JL-ato  maniirr.  an.l  wliieli  ar..  .In..  t.>  s.'...)i,.lary  cans..-,;  ti„.s..  must  !..■  .11- 
c-riniinate.l   from   th.-  ..ritf-inal   lM.,|.li„-  ..r-  i]op.,Mtion   plan...,.     Th-   |„.|t   is   h..r,. 

at    l.'ast    l.Vi   f..,.t    ui.l...   a-   a    -mall    pit    in    s,.|-| iii„.    U.i   f,.,;t    -,,iiih    .,f   th..   pit 

above  referred  to  is  entirely  in  a  s.^histos...  iipht-^nv,  i,  -crp,i,tine.  The  ace.-m- 
l.anying  .-ountry  roek  .•.n,>i>t-  ..f  the  usual  (;r.^..ni-h  -.-hi-t-.  -trikin^  n..i-thea-t. 
with  u  steep  dip  t.i  th..  s..iitli. 

The  s..ntlnv..st..|-ly  ext.'nsicn  ,.f  th..  I  .'It  .-an  I,,-  tr-a.-...l  in  th..  u.-i.tIv  p^-t 
of  lot  13  on  lot  ].•!...  The  mountain  sl„p,.  i-  |i..,v  h.avilv  ....v.-r.'.!  with  .lense 
l.usiies  f.ir  several  thnu-aml  feet  in  the  direeti..n  .,f  th..  h.^lt ;  an.l  with  il..- 
t.xeeption  of  one  small  .mtemp,  no  further  tra.-..  ..f  the  latt.T  ....ulil  be  ..hs,.rv(..l 
until  we  arrived  at  a  .li-tan.-e  of  about  l.ODO  feet  from  the  fourth  coii.;.)ssi..u 
line,  where  we  foiin.l  three  pits  re..ently  ma.l..  in  .  highly  tisMired  sehisto-e 
serpentine,  highly  ehaj-ged  with  n  bi.uutifiil  whit.,  slip  fibre.  sometim..s  of  an 
unctuous  feel  and  aspect.  All  efforts  to  .l.^t.-rinini.  th..  wi.lth  of  the  belt  were 
in   vain,  for   the  humus   is   very  heavy.   whil.j   the  bushes  con-i.l.>rably   imp,.,|,; 

any   profrress.      Small   boul.lers   ..f  serpentine   ontaini.iL'   -mail,   but   s I.   slip 

Hbrc  were  found  strewn  over  the  westerly  part  in  the  diri...tioM  ..f  the  belt; 
an.l  while  this  is  of  minor  importanoe,  if  i-  i,>v..rlli.'less  in.li.'ative  .)f  th.. 
probabilities  of  that  disiriet". 

Farther  to  the  southwe-t,  on  lot  1.3,  rant;.-  V,  not  f.ir  fr.  tu  the  eoneession 
line,  in  a  pit  work.-.l  by  tlie  liost.-n  .\sbestos  C.mpany.  th..  I  elt  ..nt..r..ps  ;ii.;|i,|, 
_  and  is  productive  of  e.xcellent  slip  tibr.i.  This  belt  exhil)its  f..  ituros  of  an 
f.-onomic  character  observed  ii. .where  el?e  in  the  .listri.'t.  cvciit  on  lot  2,  ranu.' 
V,  Thetford.  The  liiphly  llssure.l,  but  otherwise  conparatively  solid  serpentine, 
is  lieavily  charge.l  with  a  beautiful,  whit.>  asbestos  fibre  rarely  se.'u  in  th,- 
.listrict.  The  serpentine  here  may  be  truly  .-allcl  'fibr.ms';  an.l  while  not  all 
the  fibre  produce.l  fn.m  this  pit  possesses  the  re.piisite  eommer<.ial  .pialities  - 
.-pecially  as  regards  tensile  strength— this  apriarcnt  .lisa.lvantair..  !<  le  .le  tlian 
.•.nmtorbnlanoed  b,v  the  large  extraction.  The  s.Mith,.rly  b.mu.lary  of  the  belt 
is  constituted  of  green,  and  black  striped  slates  and  slmles.  also  by  green  and 
srcy  slates,  dipping  under  an  angle  of  (',:>"  to  the  south.  Tlieir  strike  is  regular 
_^  tliroughouf.    an.l    the    su. .cession    of   tiie   strata    is   tolerably    uniform.      To    the 

^i  In  f'i,o'""^f"'J^'"''  ""■  "'^'■"J'  *"'•''"•'''  outcrops  of  asljestos  serpentine  have liien  located 
■;^  ..  .t  -on,  at  tnfervn'i"'''  "t'  *'"'.^"*-  .""^'i'*'^  evi,le„tl.v  shows  that  the  productive  b.*t 
4  w.^.  "^  ?r  I  "Pt-'l^  lense-shnped  bodies:  sin.-.-  n.)  continuation  of  the  above  occur- 
g  r..uce  could  be  established  on  the  northerly  part  of  lot  13,  range  V. 
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liurtli  111. -I  "f  111.,  ailjii.'.-ut  .■oiiiitrv 
slate,  iiii'l  -li:ili -.  iiuilil'luiii  I'.v  {jrccii 
\.Mi,-;   uliili-  tlif  MTpfiiliiii:  l.iwiinl 


U   i-  ...•riiiiicil  li.v   .liirix  '\niin/.,  slriiJfil 

1   i-K  y   ?liitL>,  cut   thr  .  itjli   by   iiiuirtz 

,,nli(.rlv  1,(11111. lurv   i-  K."  li-Mired  and 

|,a-   ,1   iii.ir,.   -,ili.iyr!,niiiaK   rluira.-t.r  ■   .•xliil.itui^.   liuuvvi-v,   „i   -cvcral   place.,  a 

„. 1.  i„i,.,vial  ..ualits    ..I   ad..-l..-.    Tin    ui.lth  ,.1   lln-  ,ir..a..u.tiv.  belt  between 

„.ilU  1-  I-.-,  t.vl:  but  jii.lyi.iH  1.H..1.  im-.'.ii  in.lieatio.i,  it  i.  lik.ly  ibat  Bma  1 
,|,u„-l„.d  K.ii..-.-liii|....l  b...li.-  ■■!■  -.•l"''i.ii..^  a.s;.miiauyi„4  .1..  luaiu  belt  w.U 
1...   luliiid   ill    lb.-  iH.lllierl.\    piii't  "I    tile  Int. 

)',.„ree,liiis  larllnl-  lu  the  .uutbwe-t.  we  tiiul  iiu  uUl.T..p=  uf  tile  terpentine 
until  «e  rea-.b  tlie  pit.  .,f  tlie  l5-t.,ii  A^b.-.to.  (Juiupany,  on  tlie  ue^terly  part 
ol  bit  i::-  bere.  tbe  -..iitluTly  enuta.n  ul'  tbe  belt  is  well  liorined.  and  can  b.. 
lolloped  fur  ahnu.t  l.iM,,.  'eet.  It-  .lip  i^  .^U,e,-  L.  tU.  so  Uh.  and  .1^  stnke 
varies  a  little  in  .litferent  part,  of  ibe  p.op..rty;  Ironi  iM.rtbeast  :,j  m  the 
.x.ninr  ,.a,t,  to  .lortbeaM  70  in  tbe  i-ent.v.  and  to  northeast  tW  to  the  we»t ; 
oontirnin;;  ri^'bt  into  the  property  of  the  b'route,.  .e  asbesto.  property  m  the 
,a>t  half  of  lot  l:;.  raii«e  VI.  Sev..ra'  pit,  ..|iene.l  alon^'  the  line  of  contact. 
.b..w  the  ,er,H.nti,ie  o..,„r,i„K  in  a  highly  .battered  and  sehisto^e  dry  condition, 
ditVerent  from  any  of  the  productive  M-rp.ntines  in  the  district.  In  one  ot  the 
pits  a  bed  of  dark,  -lippery  >oap-t,.ne  ."-eiiv-  in  a  width  of  from  I!  to  s  i..et; 
which  when  freshlv  tiiined,  is  hard  and  compact :  but  when  exposed  to  atmos- 
pheric action,  becomes  tartiishcd,  and  disintcfrrates  iiih.  a  coarse  clayey  powder. 

This  Mibstan....  appcaiN   t..  be  a  <lc.-..r siti..n  product:   its  luftuons  leel  sug- 

,.i.,tin...  the  loss  of  -ilica  an,l  a  .•onscinent  |,reponderaiicc  of  nnm'iiesia.  It 
appan.itly  eontaii,.  also  d..lo.nile  an.l  .onie  aetinolite.  and  cry-taN  of  magnetite 
have  been  foi.n.l  in  it.  It>  pivsence.  however,  in  th.-  serpentine  i-  very  annoynif.' 
to  the  miner,  as  its  slippery,  so.t  condition  renders  work  in  the  pit  very 
danirerons.  licsides.  no  reasonable  d..ptli  can  b,.  obtained  ^i  a  co;nparatively 
>niall  .iinirry.  on  ac,.,.unt  of  fri'MUent  .-ave-in-.  which  fienerally  occur  without  any 

warning'. 

Irregular,  gasliy  veins  and  .trinircrs  of  a  piiiv  white,  terniguious  dolomite 
inters,.<.t  tliis  blue  talc  and  the  serpentine,  au.l  their  preseiico  must  lie  pro- 
nounced purely  accidental  since  they  have  seldom  been  met  with  in  other  parl- 
,.f  the  serpentine  belt.  What  coinie.xion  these  two  minerals  have  with  tlie 
.er,.e,itin.-  is  not  well  ,.stabli,hed ;  i'  Miflb-cs.  however,  to  state  that,  slip  fibre  of 
..rood  (luality  has  been  found  in  terpentine  close  to  this  talc;  but  further  invest! 
■jations  towards  depth  have  not  been  made. 

The  southerly  .'ontact  of  the  belt  consists  of  gwnisli.  chloritic   and  mica 

,-,...u-  -.bists.  with  a  stei.p  dip  t.,  tiu'  -outh;  while  the  northerly  contact  is  nm 
well  ,lenne<l.  and  <.haiincs  its  contour  within  small  intervals,  and  dioritic  intrn- 

,-loii>  are  loitieod    cutting  the  .'liloritic  schists  at  right  angles  to  the  north. 

The    southwesterly    continuation    of    the    serpentine    belt    is   coL-cealed   for 

about  half  a  mile  until  we    reach    the    large    outcrops  on   the  property  of  th- 

Frontenac  Asbestos  Company,  oast  half  of  lot  i:5,  range  IV.     Ilerp  the  serpentin.. 

outcrops  on  so\rral  places:  some  of  them  not  strictly  in  the  .liroetion  of  the  belt. 

but   it   is   surmise.l   that   all   the  outcrops  distriliuted   over   a  width  of  500  fee' 
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•iiniiialL'    Iroiii    ihr   -.iirir   -..i.mv.      TIh'   uiiuii    l.i'lt.   h.m,  \,T.   -,■,111-    I..   I itiiicrl 

'M  ii  >lrclc|i  ,,1  -c-M|iiiiiini-  II!  the  iiorlliiTly  p.u't  .ii  h,  |ir..|i.Ti> ,  In  vvnltli  i, 
iific  l:i.'  I'.Tt.  iiii.i  II  li;i- Im,..,  Umiv.I  rhiiivlv  .,11  llii-,  ini  f..ra  loiiKtliuri',;in(i  |V,.t. 
Tlir  .niici.t  1.1  t|,l  1,:,,,,,  l.li  I..  Ill,,  -..iiili  ,-  u.ll  ,l,-lii,.-.l:  il>  Mr\U,'  towiinl-,  tlir 
IN-lnii  c|iiari\  l.irihiiiiit;  Irciii  tlu  1  TMiii.-niii'  iiiiarric-,  i-,  ii..nli»,-l.  i;^  ;  an. I 
l..uaMl-  ill,,  (^ii.li,.,-  ,|ii.-irin  |.i  till'  w.-t  ii.,rtliiM>t  tin  ;  ii  inai iita' ii~  all  tlirouf?li 
•'  '''I'  "'  ''■'  '  'li''  -""  li-  I  111'  i-..ck-  (■..n  iitutint;  til.,  iiiai:.  j.art  .1  tin.  T  .rina 
\<"U    .nv  (;r.,\.   -iIm. ..,,,-,   1,1,, I   ,„,,.,   ^clii-.!   .   .iii.l  kiv..|i   an.!   Mack   slrii.f,!   M'l.i^t-, 

t..i;,.||i,.|-   will,    ,..M„.   .■..ii;;|..:i,.  i-ai,.,.   m- ii-|,.   ..|i|,,riti,;   slmles   ,.)iiifliiiic^   ,iurk 

'■"l'>iir,'.|  an. I  In^'liK  >,-|ii,|..,,.,  In,-,  n.^  ;,  on-.it  ,|naiilit>  ..I  .iiiart/  in  irn-i,'iilar 
M-in-.  I1...V  an-  j;..n..|all,v  mia-li  twi-tuil  ami  l.aii.ii'.l.  l.iil  all  p,,",.-^  a  liit,'li  dip. 
llif  MTpcntiiu.-  ..t  llio  main  l.fjt  ln-lu\v  tlic  Mirla.-f  i-  ,,l'  a  .-.jiniiact.  -oli.l  cliarac- 
lii':  niiniiT.iii-  ti-nre-  iiiI.Tvit  i|ii-  main  ma-  in  i'MI-.v  .lin'cti..n.  ami  tli.-. 
•  ■'iilaiii  a  jiivvi-h  a>l.,-t..-  til.iv  .,1  tli,-  ' -lip  '  varidy.  'i'laT..  -erm^  t..  1h-  a 
mM.lual  im|ir..Vfni.-nt  ..|  il,,.  .pmlity  an. I  .piantily  ..f  tli,j  til.r,.  uli,.|i  apprdafliiim 
'III'   -..iilli|.|-|\    i'..iilai-l. 

riir  main  -..rp,-,,!  inc  l...|t  ..I  tli,.  ■  Fi  ..nt.aia.- '  ...vbauU  ^tr.ii-lit.  int..  tli,. 
a.lj..iniim  pr..p.Tty.  ..uia.l  l.y  tli,-  l.inn  .\ -I..-.I..-.  ('...npaiiv.  At  a  .ii^lam-,.  .,! 
:•>■■'>  r.'.'l  rr.,in  tl...  iiKiin  xilh,..,.  ,.,,ii,|  tli,.  -,.rp,.ntin,.  l„-lt  lias  hfiii  ,.Npl,.iv,l  un.l 
■■p'li.'l  I.,  a  .•..n-i.|,iai.l..  .-xti'iit  l.y  tli,-  al..,v,.  ('..inpaiiv.  Its  simtiw-rlv  coiituci 
villi   the   slat,,   anil    ,.-|nM    f,.n,iati.,ii    I,   u,.||   .|,.|ii,c.l;   liaviii«   a    ..-trik,'   n..rtli,MM 

■■■'"  •   "'•''   •'   ''i '!"•   >"i'lli   '■■■"•   •      'I'lir   ii..rllaTly   ooiuact,    houvv.-r,   a-    lar   ii~ 

'■'■I'M  U-  a-.-,.ftain.-.|.  ..xhil.it-  ,inu.,siti..s.  pn,  liic.!:l  \>y  tlu  vui'vim,'  striko  a' 
-iiort  int.Tval-  „f  tlio  .■..antry  n.-k.  Tl„.  ialPr,  l,..tli  i.,  tl,..  s.,ntli  ami  t..  tl., 
m.rtli.  is  .•.,„ip.„..,|  ,.!■  similar  r,.,-k~  t.,  tli..>,-  ..I.^.tvlmI  on  tli,.  •  FDiitcimc  '  pro- 
IMM-Iy.  I.ni  tlifir  p,.siti..ii  iviativ,.  f.  ,-a,-h  ..lli,.r  .-..iiM  n..l  l.c  ma.l..  ,,ut  .nviiig  [o 
tlie  JR-avy  ovc-  l.unl.-n.  The  seriH.„tin,.  ,.„  llii>  pr.,p,,rty.  uliicli  lias  now  pro- 
'liie.-.l  |-,.r  a  numl.-r  ,.f  yvars  a  Una,-  t..nnat.'f  "I  (■xc..|l..|it  a-l  .-to^  Hl.re,  ptvsents 
'"■'■'■   ~"""'  ■   ''vlVatii-v-;   an.l -in,-,Mliulattori>.-liaractcristicof  the   whole 

'■*-'""•'"'  l"i""    >>'<'>    I"'    ii'lvi-al.l...  Til,.  M-rpentiiie  presents  u  iiirht 

-"■'■"   ■■'"■  •ii''<'l.  ">"\  at   pla,-.-.-  M.|iist.,>,.;  slickonsiilcs  as  the  result  of 

''|'""~"""'  r,.,|nenl.  ami.  a- ,,  nil,..  pri-..nt  hiKJijy  p,.li.lie4  snrl'aees.    Tl  - 

'•'I'  "'   ''"■  '  •   '•  il'   !lit'  -<Tpeiitiiu.  is  to  the  sontlieast,  ,     nrofinintr  with  thai 

of  the  nn  ^i,h  scliistobe  altered  slr.tes  which  etu'lose  the  i.roliictive  rock.  A  very 
ii^iht  f;iv,.n  material  -a  vari..ty  ..f  "  picrolite  "  in  a  drawn  out  condition,  ami 
havin-  the  structure  of  wood-is  often  met  with  alon-  the  cracks  ami  tliruM 
I'lanes:  while  a  tihrous  pierolitc  forms  in  many  cases  a  thi.-k  coatin-  of  th.. 
latter,  or  fill,  tine  interstices  m.  the  serpentine.  A  unif..rm  distrihutio,,  of  the 
iislK^stos  slip  til.r..  i-  nowhere  .,hserve.l;  at  intervals.  liow,.ver,  chutes  .,f  ser- 
pentine witliout  any  n.frular  arranpement  and  hl(..l.ly  eharped  with  fihre  occur 
These  chute.=>  may  have  the  form  of  hitr  lenses-from  5  to  15  feet  larger  axls- 
or  they  may  fortn  small  pockets.  Apain.  they  are  .net  with  as  enriched  zones 
ah.nfj  a  fra..ture  plane  of  slieken^Me.  This  peculiar  deposition  of  the  richer 
r.shestos  rook  does  net  mean  that  the  lean  portions  of  the  serpentim  contain 
no  fihre  at  all:  on  the  ,^o,..frary.  it  has  heen  fouml  that  the  whole  lean  mass  i- 


■'" '    '"    ■'     """•'■    '"■    ''•"    -■M'l".    .'I"l    111.. I     ....    N,l.|.,kr    ,-    |„ 


II    Ml r 


I'i'Mtinc   llii.iimli   ill,,   iiiill,       Y 


ii;   iii^i>li. 


I'.irl    li-.p  II    tlr 


'"';'"     ^ -     "'      '"l"-t"-     M,-,.     .„•,.„, „,„;,|ly     „„.,      „,,||;     ;|„.|      „|,,|,,     ,| 


ll>iill{ 

■I  -lll.  til,,- 


hl-r      Mill-      -IIOU        III      ;|||| 

'lini-t    iii..\|.|iii'iil    1. 1    till- 


I"   :ihn-   III 


M-L-       111,,,.,.       ,,|.       I,.,,       ,|„,       ,,|f,,,.,. 


lii>     .lltlr 


<-.      It       I-      IM'V.'I-Illl' 


,1   III 


i-i-nn-    ti'.iiii    til,.     I'lii'tf,,,.,!    til,,.,.    |„ 


,,      |,r,  ,-iir,.    ,,,. 
Iki    .|ii.iliU  ;    ir- 


-.'".     A-  .1  p.iHTiil  ,-ii|,..  II  «i-ii,|ii,il  ,.„ricli 

iMuiir.K  till'  cciiiii.t,  »itli  til, iiiir>  ,■,„. 

lilt'  ^uiitlii'rlv  (•(iiitiii't    liiii'  \y\ 

''■IS    1 II     i.l,>IT\,.||     tliiili     ,.|.,.w||i 


III;;    It-   j;tM--i;f,.,.,i    ,.,,|,,ii|.     wli, 


IIMIlt    ,,i    il 


R'  ;i-l,i-t,,-  ,liut, 


.1. 


111. I  tlii-  i-  -|,,.,-iall.\    ii,,ii,.,.al,|,.  ii|,,i,M 


H'l-c  a   Kfciitfr  iin|,. 


'Ii,|,|-:illi'l'    1,1    li--iil'i 


.-I  ri'i'iiliiif 


Altliniijrli  til 


I'vviiii.'  11   tr 


■■    M'|-l..',lti||,.    i-,    ;;,.||,.,.al|-        ||ii.|||,     ||„„,,.,|      |,,||,,,,.,|.    |,,„| 


I'O  I'ln-iiliiti.iii  ,(t    -iiirl'iic. 


iVlltlT.     -I.ll 


111!   iiui-ts  ar,'   ia,'t  u-iil 


:irc  \crv  ,'f,iii|iai't  aipl   i,ia- 


ni'.  an. I  uiv...  iii,|,.,.,|,  a-  ii,ii,-|i  ir.„il,|,.  ■,,  il 


i-iNt..i;nih,.;i   a-   aii.v   lianl   p„i-ti,,ii>   i,,   tl„.   ■ni,,tr,)ril 


ic  MTiMMitiiiu  i«  iiiiir,,  ,ir 


■fp.'iitiu,; 


s  wIihIi  lire  III i,\t(l  «i til  it.  Ainniit;  tl 


•-■•    lIlllMir,';    ,,M  llii;    t,,   lllr    |,|-,..,.|M I    ,,|l 


iiia^'iH'-ia 


-ilii-atc^,   f 


ll-c   Illll.\    I,,.    liii.|||i,,||,.,|    tl 


Iff    lllllllT- 

ii>  ri'iiiaiii>  ,,|   tile 


r..iii    whi.'li    i,    ha-   I,, 


niiil   li.,i-iil,|,.|i,|,.,      Mi.talli,-   |,„,K 
iiiai:iictic   an. I   .■lin.inii,..     'I'lil 


■I'll    t.ifiiii',!,   naiiii-lv.   i,li\iii,,.  |,>  i-.iM.|i,, 


-dill  r.,.-k   i.r   a-  l.lui-li   -,,|t   .1,. 
ill  iiiirr.iu-  ti-siiri 
l'r,,r,.o,linL'  I'lirtl 


iiiff  -|u'cl<-.   ..f  |.i-\-taU  ,,!' 
!•    ur   >,,a|i-ti,ni-    lia-    l„.|.n    f. 


,11'-  arc  .■,,inrii,iii  ;    i,. 


iiiHl    1,1'. 'a 


-ii.naliv    a-   a 


.ni|M,-,',|    iiial.'i'ial.    i'i-,.iiil,|iiii;    ,.|a,v,    ih,.      ja 


^'  liirtlii'i'  w,-t  Ih.'  MTpeiitiiii'  1,1'lt  will,',,.  ,,ut  i'.,n-iil.'i'al.ly;anili.ii 

onipuiiv,"  li.war.L"! 
i  I- .•ippr.i.\iiiial('  wiilth  a- ini'asiii'|.,l   in   tlio 


lilt'  next  proiicrt.v  workcl  l,,v  :!i,.  •  East.rii   Tounsliips  Aslest.,-  < 
llic  roiid  iM't^Mcn   I'aiifii'-    \'|.  aial    \'I| 
I'Mil  !■■*  I'liO  iVct.     ]!f,th  thr  M„itli,.rl.v  ami  norlJM'rl 
eav.v   ovi'H.iM'.l.'ii:    l,i,t    mit.'i'i.p-   ,,f   -,.rp,.|,tin..   ami 


indic'Utr  that  the  -trike  of  ihi'  i 
Mi't  ciitcf-   I, it    U.   raiiirr   VII. 


iitiK'ts  arc  .'iivi'i'i'ij   u  iih  a 
■Diiiitry    r.M-ii   at    intrrval- 


i.iiiici'  i-  appriisiinati'ly  ni,rtli.'a-t   I.",   .   Tl 
I'l.i-i'    f.i    it-    n.irtlie  isterl 


till",    n   -harp   turn    to    the    -,,iitliu.--t.     Th.'    ni.rtherl 
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'•ou.-«.  „,  i„t  l:;,  rai,«,.  VI.  ,„Hk,.,  a  .|,nrn  tun, t..,li,^  |.,f   1 1,  r,,,,^-  VII    , 

.numta.,,,  .,,r  .,„„..  .li.nan.v  a  ,tr,k..  .„   n»r,l,..,.H  .;o  .   T| nta.th.r.M^ 

■l-lm..,|,  ,i„„.,nK  to  tl...  .ou.l,  ,.„,|..,.  ,.,.  a,„|,  ,„■  ,„-,    ^  ,„,.,  ,„„^i,^,  .„.  ^^  ^,,,.^  ^^^,^ 

'";.■■'""     '     ';•    -     '■""»'''" •'""l-ani.Ml    l,,v    tl..,    ,H,.al     „rt,.„i,h    cl.lor 

-cWh.     .S.v..r„l  Mr..„Kl,  .I,.,..!,,,,..!  n.|„.M...s  u-ius  ..vur  all  al,„„  ,|,i ,, 

"'•    "T"  "'    '""■  ""''*"'""'  '■'•■''-"-  ''-'•'  "ilkino..  of  til.re,  r.,.r..ent     n 

^'  ..„n..r.l.,,,.a)  .„,       „,„,,,„  „„,,..„   ^,„„._„,^  ,__^,^^  ..„„pi..,.„„.  „,„,.,..., 

,  '   "  '"-'"^   '  ■^"   '"    ""■  "''"'••    '"■■■■■«!'  •■ r,H.„,i,..,  Mt.     Tho  ,.ri„.M,.a|  v, 

'T    r?    ■""     "'  " "^'*"'  ''""""■"^•'  '''^    "'■■•-  '■"•""•"'  ^'-'t..  the  doop 

■;'    "iM.i.   ..  r.por,..,|   t„  I...  ,n  f..,.,.   wi.l,   a   ,v,t,.,a  ,„'  ,lrilu  -tl„.   works  I,.' 

'"""    "'"'"^  "■  "'""''  "'-'''"■'■''   '" •     •'   '''I'—  '1-v ,„„n..al,lv  w 

'" "-'  .^"•'^  "'""•"  ""•  -'•■'■■  "'■  •' "-.t :  l„H    ,,.  |,a|,i„„  a,l  I 

.     c  a,„l     ,,nu  a  1„kk--  ven.  .„,.  ,„„..,  ,,;„ ,„  „...,  ,„^„  ^,,^,„,^,.,    ^^ 

-  n„«.r.  „,ro,,«h  ,h..  ..n...ntino,     A,  -..,.„.  „,,....  ,„is  vein  a.tai,.  a  .In.k,.. 
;7/"'   "'^- •  "•"'   ""•  «''■■'•  i^  th, >«,.tii-uli.v  soft  a„.l  .lk,v.     I.  ,  J 

'."1   a  srruMK  ,l..n.|,.,,„.,.„t  ,„   .^li,,'   ai.r.,.l  sorpontiuo;   aa,l  ju,l«i„«  fr.„a  t 

'-;:  '"7  ^•'V'f  "•''■"•' -  ^'l^o  a  pan  „noM.,      Fi.,.n,   ,  .how.  „,.  • 

-ectioii  fhroii^'h  the  Inrmation, 

Th-  .■on.i„,.,.,ion   nf  ,1.,.  pr,„|„..tiv,.  i„.|t   ,„  tl...  .o,.tl.w..„    i,   ,„,.,„|   ;„   u 

;;;;,";'r. " V" ''! '■""""  ^^^''-"'^  ^■'-  ''""'.-.v-  which  ......,.pv    a 

: :  ;■'  r  "v"""'7--'>  •—  -f  ■■.t  i..  ra,,...  vn.  ,rer...  th  -....ti. 

"■"•"  -"-.l.  ,1.0  slate     ...1  ...I,i,,  ,„„„„H,.„  r,.l|.,ws  ..|„s..  ,.,  ,1,0  ,outhw...,  rl 

r;-;:,:::''',v-^'"'-^''^ '•'•■-' ^ --^^w^"' 

_       r.,     r    ,„.„...      I  1,0  work,,,^.  ,p,arrios  a«,  ,,!!  |„..„, .,„^,  „,i.  .,„,„„,., .  „,„ 

:c;:;:;!:r.,'::::l;:;'r  z:"-; ',; "t  ',"  •'»  ■  -'-" ''"'  -'■»■ 

tho  «amo  •..  thn        ^  "^  Pr-.ln,-t,ve  s,.r,K...ti..e  ar...  aro  ahnn 

..po.:::;:;;?::  rx  ,.i  ■ ;;:::  "t'" •  •  '-'-^ ''-'-  ^— •' ' 

percentage  of   ',.n„lo'   i.  oooasionally  o|„ai„o,|  "   "  '    '   '      ' 

The  sorpP.,tino  .how.  also.  ,„„„oro„=  ,,r„.ho,|  v..i„-  .,lo„..  i,       1 
MO,i,to.ity.     Tho  ,.„lo,.-  of  the  flhro  /»  v,7„  I,  .,    ;      ,  ,     ['■  ''"  "'" 

,"       ^•^'"''  '   ■'  f'"^"''-^  ao.hor  .■oln„r:  while  so,,,.,  of  tho  ashe-t.  .  i- 
ilark  poloiiro.  .  ..on.  i,,r  f,.n,ii  .,  ,l„,l,  „,  1  ,  .  .i»ot>i.  -   ,- 

,-       .  ,  ^  '     ''    "^  '"'"""■'^'l  ^'enx'iitiiie:  howo\or   ■ill  thnsn  vrr,- 

::'zi:t;;'  '■"""-  ''■■  ■  -"-"  ^"  '"■■  ■-'-  -■•  n^--^  Hir:; 

'       oT  .VhT  '"''''''':  '^'--  .rookportioo.ina  thiokoes.  of  fro-n 

.    "Inch     beoon,e«    .faito    har.l    who,,    cxpo^e.i    to    tho    air        Th  - 
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iViifrc  iiiifl 
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'  ;''"'  -''"'  -."|., -..ly  a  II. ,.„.„i„„   ,,,.„,,„,  ,„  , 

tra;rinr„i.„>.  ih.,Ml,.„rat.'i|  purin,,,-  ..|  .,.,|,,|,,„i. 

■'    ;:::'■  r:;':^"'^  * -'r, - ^.■iviv„.,i „ :L: 

..xi.,ni„i..,„  „,.    ,1.,.  T,.,ni..„i,v   I,,,,    >,,,|..|,    .„   ,   ,„.,„    ,„,   ,,„.  .,.„,„.',;'     ,     ■   '' 

r7;""i"' '"",""""" '""■'"■'■■ "^'•'•"- " M.i..n,n ., ;: r 

.....>..-.   l..n..„y  ^,1,1,   ,,...,   „,,,..,      Av.rv   „„„  ,„H1,,    f..,„„n.  „r   ,|,„   „,„,,..,„ 

';  '' ""'•"""  "^  ^■^' '"'"'  -i"  'ii--^'  - ^M'  ,1,  ,1,..  I I, ,  ,k.,  „,,  .„;,..  ,„  , 

•lurk  iiNi.^n,.  -,.|-|,.|,ii„r.      Tlii-  i-  III,.  ,.,,K   ,1..,  .    :.      i  ,  .  ' 

'- ^'-"•■"- -' /HV!ii«r7^:;;:;;: /;;.":;;:.::':: 

"■'";."."  "'.'"'''-  ^';  '"••"'"'••-■  ->'  '^■'"'1  vein  til,,..;  |,„t   ,,ow  fa,  „,  , ,,„„„  „,;, 

'•'■"""-  ",  tl„.  i„l,..nvi..  MHi..!.  ,.n.l,..il  anil  ,i-.,r..,|  n.i.k  ..Mi.,„U  ,   ,,,„„„ 

::.''v:-:;' "■•"•■•—••■■'■ .-.mv. ., , ,„,,„ .,„^^„,; ,; 

■  "  '     '"""'■''/■^"•"•-     > -  »""'  IVW  fnnlii.,.  «..-t.  tl...  i.liariM.ti.r  of  tl,..  -..,,..1,- 

nn..   ,.|M„.i..:    ,„st..a,|   i,f   ,|,.,  ,,a,.,,   ,„a.i,,.   „.,.k.   ,,    f,„„„|   a   hi,,,|v  ..„|..   ..,, 
-iH-.ii...  ,,,,.1  hs-„n.i|  »or,M.|,„M...  uliii.l,.  a.  far  as  ,| v..,.,!  Hiiall  piu  ,„  ,l,a, 

"^ '";•      '   '"    '"■"-'    "'"•'"'•   '-^ '--'.>    -' 'I.    anil   ..la.tii.   material    l,a-     i, 

"''"■"7'  ^"' ""  "■•■'"I"'-  '•"'"",..r..i„I  applii-ati.,,,.  a.  yr ;  l„„   it  i.  liK..lv   ,l„u 

-  ;;;-'  "^  "Ppnipriat..  will  1,1.  f ,  f,„  ,  „,  „,..  „,,,.   p^,„.,,„,.,,^  ^,.„   .^_.^,_^  ^ 

'    '   '   :   "•"  "'■"""'■'■^■'   "'■   ""■'   •^"  — 1.  il,.vi.l„p,„..,„   i,f  slip  til,..,.  „„.,,.   ,„i. 

-.rpoiitiM.  ap,.i.rs  n.a^iv „,,  , ,,,  ,,;,,,,,  ,.„„,.„,  ,,,,,,  _^,,,,_,^^^^  ,  ;^^_|^ 

.    -  lk>    hiirn    anil   ,n,i..|.   re-o,,,l,li.s    ,l„.    vari-t,     „,..    „l,l the    I.in^    pnip- 

'  •  ,  -^^    "     u\        ■""'■■''  ""'  ^"""""'^-  """'^  ■■'•  "'  •  '"•"•  "'-  "■• ■ 

J-aM  un-lor  the  heavy  drift:  no  p.  midi,,.  roi-U  of  any  kind  ,• ,e  no,i....i| 

l-t  ho  untor  ha.  reason  to  l,„iieve  ,,.„  |,„th  ,l,...e  eontaets  run  approxiina,  K 
-all-1  to  the  division  lin..  of  I..,-  r;a,.,M4.,  Hio  niiinner  indi' It.  1  o!,  tn,. 
-"ompanyinR  ,n..p.     Proceeding  farti ,.),.■  ,„   ,„   ,,  ^., 

g  .  .ered  with  hushes,  hut  no  out.rops  ,„  ..„.  k.        .-an   I,,  p-i iv-d  that  .mv,.  n 

I  v';;/"   "'"   f'"^'.''""   "^  *='"   -">'''--iyi...'  I I  ^       ..  tl ,„.e-;.,„   road"  Vll- 

I    he  helt   enn   he   notieed   i„  several   places,   and   ,.        -li,,,  farther  aho  it    i  > 

I  loot  nlonir  t  e  middle  line  of  the  property  we  e.«„.  .„  .,..,.,1  oiiterops  of  ..,. 
M  pen,,,,.,  ,  hiiitin,.  fihrons  roek  of  prodiietive  ipiaim  ').  ae..-.n,panvi„.  ,.....„ 
m  -lu^ts  and  s  ate  of  the  southerly  contact  dip  C,  ,.„.„,    ,,,,     '^^^^^ 

P  northeast  M=.  and  the  width  of  the  productive  serp,.,  .  ,o.  .. .  .    -,-,  ;; 

-!|  r,„tcro,,s  of  serpentine  nre  found  in  the  extreme  w,-  >erl  •■  ;,        ,.  pj..      Ity 


m 


F^^ik^igS^^lffiafe- . 


'■'^^  ■;>.:■ 


t'c' 

,,  ,1,,  „..r.l.  ..1  tl..   .n-.  u    -,  .1.^,. In.,,      Il-r..,  ...r  ..,  ..r-..  .Vh.  f,-vl  lon«  l..v 

,,n   |-,...t  aul...  ..ulu  o..t.T..|.'   'Iw-   ilM    .x'-' '    "   "'"-""^  -riK-M.l.u.  l,.!. 

,,nn|u,n,« al  -,..,. h.r  ...  .I.a.   >,„„ l-«l»n.   n.   .1.-  -l.-tr....     Altl.,.u«l. 

U\t,UU  t.l.r.,.,.  an.l  ti-„r..l  .1,-  ..n.-i.t,....  .^  .......I'."!  '""1  'I'".,  -..li-l I  «l«-i. 

,,v,l,U   ■„, 1  ,...-..,..-  n  .MH..«..i.  .r...   ,1-1.  .■..l....r.     S.......  ..f  .I.e  ..It-  .■x.r..-U..| 

..xiMi.i..  .i.„i  -Ik,....-  ..,.■ . ;„-...■.».  »..'i  'I-  ^'     -""'I'  "■'""""  "'  •'' '"'"■'"' 

l,l„v   ..„    .1,-   -,.rl.u..     u..|.-r;.ll.v    l.r,„.Kl.t   ..lamt   l.v   uti....i,'I..T.-   .i-t.c..  -i-   tur- 
,.,,    ,„u'       N..  ..'".I..'l   «,.l.   .1,-  ...Ija.Mnt   -l.i-'t   l,.r.„ali..„   .■•.mI.I   Ih'   .i..t....Hl   ....>• 

„Ik.,v;  l.,.l  ..l.i.tr  tl .,.-.--....  .-..a.l  VIIIIX,  :„„l  ....  L'.   N".   !•     i"  >■""«•■  "X. 

,l...r  „i    .„l..h    >.,,ara....l   -.r,,,.,,.,,,-  ......■.■■.p-   n,.l..-a...  tl.a.   tl-  sor|„...t.... 

,,.1,    „„    |„,    l;;,    ,a„u..    VIII.    ...,.-t   I ,....,•   wi.l...-   ,.-     w..    |.i'...v..l     ...     wt-UTiv 

.Iir..,-ti..„;  al.l...ML'l,  .1..-  w.rUrvl,   ■ ta-t  m-...^  to  rvla.n   ,--  -..-akl.t   I".-  a.,.l 

f„ll.,«   .1,<.  (a«t-«.M.rly  .liv.>; i.,0  ..f  ll.e  lot.     Thi.s         ...I  l:!,  ra.,«.-  IX.  tl... 

v^„l.l,  „l   .l„.  l...|t  i.  f."....l  ...  !.'■  at,  I-a-t  ...v..ral  hui,.lr.-l  f-'u. ;  Lu.   lr,-.i....„.l.v 

i„t,.rr„|.l,.l   l.v  l.:,i,.l,  ...   ■•......trv   r.,.k.  parallol  I..  U..'  coiitu.-t..     l)wi...{  t..  tl., 

heavy  uv.tI,...-.!...,  tl...  .xa,.  ,...-,.!...,  <■<  .1  •  |.r...l...■l.^.•  Lei.  •  ..uM  not  I,.!  .l.'tcr 

,„i„..,|;  1,„.    tla.r..   ,.  ,.v.T^    .•.„.,„   .„  1...I..         J.at   it  .■.•..-<-   .1, .,.•.•.-...„   roi-.l 

i„   ,t,  lull  wi.ltl,  i.,...  tl...  1...   la-.   ,...•., ti-a... I:  .l.-l,. I  tr.:i.  tU^  la.'t   that  m,..,. 

of   th,.  l..-t    I     ki.,^   ,M..,r„|,-   ,.r   til.r..,.-   -.■r|.,...tin,.   ar..   to,. ...I   ....   tla'   ro.i.lsid, . 

The  ....r.h.rl.v  .•...,ta.  t   ...   .he  -.Ti^...!.,,.  l.,l.  taki-.  a  Mraiwht   w.-.-tI.v  turn,  h.- 

^'i.,..iI.u'  fro...  the  .•.,i„.-i....  r.,a.l.  ai.,l  trav..r-I..K  th.'  li.it'  !..'.«.  •..  lot-   !•.>  uilI 

l:;.  a.  a  .li-lai,..'  ..f  l-.'-.H.  ....■t  fr.....  .1..-  r..a.l.     This  .'....tai't  f..!h,ws  approximat-'l^ 

thp  ....rllurlv   <r\uno  of  a  littl,.  t'.iH.v.  (mm  .',0  t,)  75  f....t  wi.le;  it  U.  howov-r. 

t'litireh   k.^t  s-ijrht  of  on  lot  li'.     The  sorpontii.e  c.  thi-  lot,  uikI  aloi.tf  the  gull 
ahove  iK.t.'d,  is  .•..laval.-.l  fr..m  view  l.v  the  heavv  ilrift  i.u.t.-rial ;  Lot  ..  few  .,ii. 
crop-^  n...l  pit-  .•1..-0  to  the  ,livi-iori  lii.o  of  hits  \:  a...l   n  oxhihit  its  exeellei, 
pro.luctiv,.  .pinlit.v.     The   scrpeiititic   ni.pears   to  he  highly   <ol.i-t.,s,..   fracture.l 
1111.1  full  ..f  .ine  Hssiir..-  tille  1  with  a    vhite,  soft,  aii.l  silky  ashost.H  slip  til 
When  fre-hl.y  i.iiii.'.l  tl.o  material  ha-  a  white,  ehalk.v  appearaiiee.  an  uiietu 
feel,  aii.l  t..o  Hl.,e  seem-  to  run  thrtaigh  the  ro.'k  in  every  ,.otieeival,'..  .lirecti 
Prooeeiliiic   farther  to  the  w.'st  ....   I..t-   1l'  an. I  l.".,  no  furl'.. -r  ..nt.-i.ps  ar. 

ii,..iceal.le  whi'h  rr.\il(l  as-i-t  in  lo-'ating  the  -.rpentine  l.elt ;  only  ■■  '''W  -ernen 
tinizeil  ro.k-,  qiinrt/ite-.  ami  jrahhros  can  he  -een,  h.it  i  i  .  '..e  ser|>e,i!,..e  app»:ar 
until   w,.   arrivo  at   the  northeasterly  part   of  Lit    l:i.  .■    X:.     H.r,!,   a  steei  , 

hilly  ranee  eros>e-  this  ami  the  a.ljoi.ii.ig  pn.per.ie-  in  a  northerly  dire.'lio, 
ami  feviral  -mall  prospecting  pits  which  have  leu  j.iit  (h.wii  in  the  vieinify  .  ;' 
the  ea-t\v,'-i.^rly  ilivision  line  in  the  ov.'rlyiug  h,\iyy  humus  e.xhil.il.'.l  a  ilar, 
green,  dry  looking',  hrittle  serpentiim  of  great  pchist.t^ity.  Occasionally,  fin  • 
asl>o-tos  slip  til. re  may  he  -f^en  in  the  fra.'tiiral  int.Ts.ii'es,  a»umi..g.  at  place- 
such  ai,  ex.e...  a-  ;.i  he  of  economic  value.  The  width  of  tho  serpentino  b,'  i 
so  far  c-tahli-hi'd  i-  -J.'iO  (n't.  hut  it  is  still  continuous  towanls  the  north  an  1 
south,  under  .he  heavy  ovcrl.unlen.  It  is  reporti'.l  that  serpentine  also  occur- 
on  lot  1-2.  on  the  «nme  mountain  range:  hut  a  careful  -earch  fnili^.l  to  discov.  r 
any  outcrops  or  pits. 

The  next  ..iitcrop  of  serpentino  to  the  west  ocnirs  on  lot    .  t,  range  X^ 
near  the  east-west  niLhllc  line.  ai„l  al...uf  T.'O  fct  from  the  main  n.a.l.     .Tu.lgi,  ■ 
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jfrnm  the  colour,  ami  the  general  aspect,  this  seroonfin. 

through  8  number  of  alteration  stages   an.Iwh...  '"  ^'''"  ^^''^"^ 

k  veins  resembles,  at  first  si;hrtre  :   w  V''^  "^''^^'■*-"' -'-- --ng.l 

ination  it  is  found  to  contain  a  soft  w ht  I  ".''■"':"''''  "P°"  ''lo^.-r  cxa.u- 
J/orn,.  brittle  structure  of  no  ecolomi      l^'v    "-^''^i  '""'^'  "'"'  ''^""■ 

rare  occurrence,  as  .ell  as  the  ..coZ^^^.^^^T^t  "'"  T  V''' 
bflve  the  following  results:-  *'  ■^'^'^I'f"""e.  'T'^  Ic'm  nnalvs,.,!  and 
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--^~^^::ZZ' :!:::;£':  ^''':'-'  -^  ^^^  ---'  ^-ies  of  .rpentine 

-  averse  of  ^0 1  ar^ri :  7:^,1':^:::  '.T-  -^"-  ^-- 

non,,v  fou"    Lthe  tr       Z'Tt  7  f""  '^  "^'"'^7  ^"-«--'--  -  eom- 

>-o.i  to  atmospheric  aeUoTni  s  i^l  ^.  "T  r    T  -^  '"'  ""'  ^^''^"  ^ 

th  calcite,  and  it  appears  as  if  thr-;'"'^   interstices   are  filled 

.wemento;disturba„ce; :;  at  :;:ri;  °'r^? ''' ''-'  ^"''''■-  '^^■ 

•f  fine  silkv  threads    arr.nl  n  .^'"-^  "^''««t>^°™  minen.l  is  composed 

.oundar.  plane       On  acco^  of'lT"  ^''  ^"'""'""^  ''•^'"^"'   ^•-"-'   *^  *'- 
^  the  name  'Lime  LZ:'  fs^paX^r"'  "'  ""^'  '"^  ''''"  '"  -- 

M.nes  Branch  for  exam.nat.on,  and  his  observations  are  as  fol- 

""  looking'over  the  a™  "  I  tfe  Tir^"  "  "T"\  '"  ''''^''  ''-°-^- 
Al.O.  and  of  CaO  than  is  us^a  K  fol  "^  n  "  °^  "  '"^'"  '""°"'"  '^f 
part  at  least,  were  probablv   associ/t  T.      "  f'^.'-P^''^'"''-     These  two.  in 

The  rock  is  properrcalS  a^^p^'ot  ite'  ''r^ti/^Tf'',  Hl'^-' 

rough  points'  '"''^'''^'^  '"'"'^'^^''^  '^^^  -°"W   «tand   out  as   small 

horll'd  ll°'T''  '"  *''"  "*^""  ''■^"  '"  ^'■-''''^*-  considerablv  f.om  tho.o 
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,        L    •        .f  ,.,,.1  w,.sf  l.ut  they  are  occasionally  cut  by  beds  of  greyish 

f::::::t,:v:::ri::i;  t ... '  h..  ,h. .,..,... ....  >.  .i-«. »"..- 

territorv  just  consi.lered  is  taken  up  by  rooks  above  mentioned 

The  last  natural   outcrops  of  serpentine  in  '  ^^^^^^^^^ 

probably  located  in  the  southwesterly  corner  of  lot  12.  range  XI.  they  exh.bx 

vein  and  slip  fibre  intermingled  with  each  other.  ,„,.ij,„ 

t"   writer  was  unable  to  determine  whether  these  outcrops  were  b.g  boulders 

or  not    bul  the  exploration  work  now  being  carried  on  will  determ.ne  the.r  tn.e 

character. 

Thetford  Serpentine 

Proceeding  farther  southwest  into  the  township  of  Thetford  there  is  on  U 
1    range  V,  quite  a  stretch  of  tilled  ground;  but  no  outcrops  are  vis  ble     A 
o  refuf  searcl^  however,  over  this  property,  in  the  presumed  d.rect.on  of  the  IkA,^ 
r      1  ed  in  the  discovery  of  several  excellent  float  specimens  of  ve.n  asbestos  ad 
..rpentine.     The  outcrops  of  serpentine  were  found  towards  *!-  -ste  n  bo    • 
.larv  line  of  the  lot,  about  1,5()0  feet  north  from  the  mam  road,  and  near  ,  e 
farmers-  outhouses.     Here,  a  knoll  of  serpentine  protrudes  qu.te  P--"-'H 
above  the  flat  rising  ground,  and  in  one  place  near  the  barn  some     ^^J'^^ 
was  detected.     Worthy  of  mention,  also,  was  the  hndu.g  o    a  b.g  bk.ck  of  .  r-  . 
pentine,     containing     a     number      of      veins     of     asbestos    1,1.    an.l    ; 

5  '? 


:...S—.r.^-\-'-j--'-''--'--'-— 


F,.;   5  -Section  through  ,,r,xluetive  ,...rt  of  l..t  i.  range  V  Thetfor-l  (Berlin  .\sbe»t.«  Co.  . 
(Scale  1  inch  to  LO  feet.) 


(a)  (;uart/.o»e  slate  ami  i|uartzite.  . 

(li)  Highly  fractured  serixntnn'  with     Hlip     tiDre. 

(e)  Soapstone. 

(<1)  Inpnuluctive  Berjientine. 

(e)  (Ireen  and  I'lack  xlatea,  ipiart/.itic  rockx. 

thick.  The  fibre  is  white  and  silky,  and  compares  favourably  with  th.  o1 
mined  in  Thetford  and  Black  Lake;  and,  from  present  indications,  it  is  iii:j 
evident  that,  this  Mt  is  several  hundred  feet  wide.  On  the  next  lot,  No.  2,  tlif  j 
is  even  a  greater  development  of  the  serpentine:  as  six  pits  made  in  the    leavj 
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fuil  by  the  'BiTlin  Asbestos  Co  imiiy  "  huvi- tH.-dused  the  existfiice  uf  excellent 
•  ,-lip '  fibre  rock,  extending— so  fur  iis  work  at  this  nionieut  has  ilenionstrateJ— 
oM-r  a  length  of  450  feet,  and  a  width  of  over  150  feet.  The  belt  still  continues 
ill  all  four  directions  of  the  compass,  under  the  heavy  drift;  and  it  is  probable 
that  it  will  prove  to  be  quite  an  extensive,  productive,  asbestos  deposit:  further 
ijuvelopment  will  undoubtedly  demonstrate  this.  The  serjientine  tupiiecl  iiy  these 
pits  is  somewhat  different  from  that  generally  met  in  the  '  Brouglitou  '  district. 
While  its  schistosity,  cleavage,  and  other  general  characteristics  are  about  the 
snnie,  its  colour  and  tibrosity  are  different:  fresldy  mined  mck,  when  dried,  is 
:>.  cream-white  colour.  This  is,  perhaps,  due  to  the  presence  of  finely  divided 
talc  or  soapstone,  or,  to  a  partial  leaching  out  of  the  nuipiicsia  in  the  serpentine, 
caused  by  carbonic  acid  waters,  and  resulting  in  the  formation  of  magnesite. 
The  rock  is  highly  fissure<l,  filled  with  fine  crevices  and  interstices;  the  latter 
lorraing.  generally,  the  recei)tacle  of  the  fibre.  The  highly  fibrous  nature  of  the 
rock  is  evidenced  in  a  pronounced  degree;  and  although  picrolite  and  actinolite 
appear  to  be  abundant  throughout  the  rock,  excellent  mill  and  spinning  fibre  is 
also  present. 

Bands  of  a  greyish-green,  pure  soapstone  are  frequently  found  in  the  ser- 
I>oiitiiie  and  adjacent  country  rock:  and  judging  from  the  quality  of  the 
surface  samples,  there  is  reason  to  believe  that,  some  day,  this  mineral,  if  prop- 
erly i)repared,  may  find  a  ready  sale. 

On  the  west  half  of  lot  2,  range  V,  the  continuation  of  the  serpentine  belt 
has  been  established  through  several  pits;  the  bottom  of  the  principal  pit,  whicb. 
is  about  12  feet  deep,  is  in  a  highly  schistose,  dark  green,  fissured  serpentine, 
which,  on  fractured  surfaces,  is  covered  with  a  thick  film  of  aslx^stos  '  slii) '  fibre. 

On  lot  3,  range  V,  nothing  can  be  seen  in  the  way  of  serpentine  in  situ; 
but  on  lot  4,  quite  a  quantity  of  fioat  serpentine  is  found— in  some  instunies 
carrying  good  asbestos  fibre.  In  lot  4.  towards  the  icntre,  a  big  boulder  can  be 
liotioed,  and  which,  by  reason  of  its  different  composition  from  the  underlying 
tormatit  must  have  been  deposited  here  by  glacial  action.  This  boulder  iscom- 
I"ispd  of  rock  fragments,  probably  of  a  serpentine  gabbro  from  12"  to  2'-C" 
thick,  which  are  cemented  together  by  pyroxenie  rock  matter. 

Proceeding  towards  lot  5,  we  find  here  also  the  serpentine  outcropping  on 
tlif  lower  part  of  the  sloje  of  the  hilly  range.  The  quality  in  a  pit  only  25  feet 
!""g.  by  8  feet  wide,  is  of  a  dry,  brittle,  schisto*'c  character  with  some  '  slip '  fibre 
irregularly  distributed  throughout.  Like  conditions  exist  in  a  pit  125  feet 
farther  west;  the  southern  border  of  the  .serjientiiie  in  which  is  composed  of  a 
piicnish.  Cambrian  schist,  having  a  northeast  strike  and  a  dip  of  42°  south.  The 
loner  portion  of  the  hill  and  a  part  of  the  lower  flat  apjiear  to  be  also  occupied 
ly  serpentine — judging  from  the  numerous  float  fragments  which  are  dug  up 
ill  I'loughing  the  field. 

On  lot  6,  close  to  the  mountainous  range,  many  cross-cuts  and  pits  demon- 
strate the  existence  of  at  least  two  serpentine  bands.  The  lower  one,  in  which 
a  j.it  20  X  no  feet,  and  several  smaller  ones  have  been  made,  has  a  width  of  50 
It't,  which  can  he  measured  between  quartzose  Cambrian  slates:  the  latter  hav- 
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iiiK  an  east-westerly  strike,  with  a  dip  of  60  south.  The  serpentine,  which  is 
of  a  (lark  green  colour,  U  hi(fhly  fissured :  containins  small  veins  of  culcite,  a 
ferruginous  dolomite,  and  somi)  asbestos  tiliro  of  tlu  '  slip  '  variety.  Higher 
up  on  the  hill  several  jiits  have  been  opened  up  in  soapstone;  but  whether  thij 
rook  is  directly  assuciated  with  ,-eriieiitine,  or  whether  it  forms  band-like  deposits 
similar  to  tliose  on  lot  i',  of  the  same  range,  could  not  be  determined  with  cer- 
tainty: judging,  however,  from  the  sporadic  occurronee  of  the  mineral  all  over 
the  ni  .uiitainous  range,  it  appears  that  its  distribution  is  ((uite  extensive. 

irocceiling  farther  in  a  southweeterly  direction,  we  find  on  lot  9,  about  3,()oij 
feet  from  the  main  road,  and  at  the  foot  of  the  hilly  range,  outcrops  of  serpei;- 
tine,  which,  by  reason  of  their  content  of  beautiful  asbestos  vein  fibre,  promiso 
to  rank  in  the  future  as  producing  quarries.  While  all  the  deposits  so  far  ile- 
seribed  belong  to  the  slip'  fibre  variety,  this  is  the  first  one  in  the  belt  that 
exhibits  almost  exclusively  the  vein  character,  and  it  is  safe  to  assume  that  llie 
vein  fibre  beh  connnencos  with  this  deposit.  This  serpentine  is  <jr,  feet  wide, 
has  a  strike  northea.st  of  60',  and  is  bounded  on  both  sides  l)y  Cambrian  schists, 
similar  to  those  observed  in  Uroughton. 

The  son>entiije  outcrops  on  lot  10,  close  to  the  line  in  the  directini, 
of  the  lelt,  the  productive  length  of  the  latter  so  far  determined  being  ;500  feet. 
From  this  point  on,  proceeding  southwest,  the  serpentine  disappears  coinpletelv 
for  about  30  acres  under  the  heavy  drift,  reappearing  again  at  lot  13,  ran;;e 
V,  where  considerable  work  has  been  done  in  the  westerly  part  of  the  property, 
on  the  slope  of  the  hilly  range.  The  belt  has  hero  a  width  of  at  least  275  feet, 
is  opened  through  a  number  of  prospecting  trenches,  all  over  a  length  of  (500  feet, 
and  vein  fibre  is  found  in  almost  all  the  jiits— some  of  it  not  quite  formed.  I:i 
n  rock  cut  l.'O  feet  long,  quite  a  quantity  of  slip  fibre  an  be  perceived,  together 
with  fine  veins  of  asbestos.  The  serpentine  is  highly  fissured,  is  of  a  light  green 
colour;  and  slickensided  surfaces— as  the  direct  result  of  rock  movements— are 
plentiful. 

Outcrops  of  serijcntine  were  reported  to  occur  on  lots  11,  12,  and  l.^,  ram:.' 
IV;  but  the  writer  was  not  able  to  locate  any,  except  a  number  of  big  boul(I(i> 
which  contained  some  excellent  veins  of  fibre  on  lot  13. 

No  further  trace  of  the  lelt  can  be  found  in  the  westerly  part  of  range  \': 
but  on  lots  iC  and  IT  serpentine  outcrops  again,  in  a  width  of  650  feet,  not  f:  • 
from  the  range  line  IV- V.  The  Kobertson  Asbestos  Company,  ow.iers  of  the 
properties,  have  expended  considerable  money  in  clearing  and  opening  up  tl  .> 
ground,  with  the  result  that,  a  productive  area  has  been  established  mcasurii  :-• 
1,100  feet  long  by  650  feet  wide,  and  which  is  still  continuous  towards  the  norl  i 
east  ami  southwest,  under  the  heavy  drift.  The  serpentine,  although  yet  of  :i 
light  greenish  colour,  approximates  to  the  '  Thetford '  variety  in  its  content  i 
asbestos  veins.  Parts  of  tVo  ro»k  seem  to  contain  a  dense  network  of  veins,  wi  1 
greenish,  highly  silky,  and  elastic  fibre.  Close  to  the  surface  the  rock  is  nui.  !i 
shnt;  .  ,  and  to  some  extent  decompns.l;  but  to,vardi  depth  ths  sarpenti  . 
becoires  solid,  yielding  also  a  liigher  percentage  of  fibre.  The  southerly  conta  i 
is  composed  of  greenish,  hard,  Cambrian  slate,  occasionally  intersected  by  quarz 
stringers,  with  a  strike  62°  northeast,  having  a  dip  of  48°  south.  I 
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The  seri^ntine  seems  to  ternunate  ^^.  -t  of  these  properties;  for  uo  outcrops 
have  l.een  noticed  proc-eedinp  i„  a  southwesterly  ,ilr.-ctiou  ui.til  >.ear  to  lot  -'3 
ranges  V  and  VI,  where  the  t-roat  s,..rp,.„tiMo  l,eli  of  Tl.etfunl  an.l  Wack  l.a"k.! 
rommences. 

There  are  several  scattered  oecurn.nces  of  serpentine  i.i  the  southerlv  part 
of  Thetford  township,  but,  being  only  of  secondary  importance,  they  wil'l  hero 
only  be  briefly  dealt  with.  Commencing  with  the  n.o.t  s,„„|,erlv  occurren.vs 
on  range  X,  a  narrow  serpentine  belt  of  a  varied  cliaruct-r,  boginnin-  in  the 
southerly  part  of  lot  r.,  strikes  through  the  cou.,try  in  a  soutliwo-friv  direction  - 
almost  parallel  with  the  range  lines.  On  the  lot  just  nu.nt„,ned.  the  rock  is  not 
true  serpentine;  it  is  a  greyish,  soft  lime  .terpentine,  in  whi.l,  pan  of  the  mag- 
nesia has  been  replaced  by  lime,  similar  to  the  variety  found  on  lot  11.  ra.ige 
XI.  Broughton,  and  further  described  on  page  0,^.  An  adit  in  a  knoll  of 
serpentine  shows  a  number  of  veins  of  a  fibrous,  silky,  but  brittle  maU;rial. 
Slender  prisms  of  quartz  are  frequently  ,,^>oa  in  association  with  the  tibrous 
threads,  and  in  some  cases  crystals  frorc  1"  to  I"  diameter  could 
be  noticed.  Serpentine  rock  of  the  variety  just  d..s,Tibed  was  foun.l  as  far  as 
lot  10,  (same  range);  but  several  opcnin-s  „,ade  in  agricultural  land  not  far 
from  the  main  road  disclosed  a  dark  serpentine  on  lots  fi,  7.  and  ](>-- whetb.r 
these  were  boulders  or  solid  rock  could  not  1)C  dcterniined. 

Serpentine  rock-masses  bordered  by  diabase  rocks  are  met  with  on  the  north- 
easterly border  of  Clapham  lake,  ranges  VII,  and  IX,  and  on  several  lots  in 
range  VII;  but  so  far  most  of  the  rocks  found  .ire  of  the  hanler  unproductive 
variety,  an.i  the  writer  believes  that  it  is  improbable  that  ashe^to^  in  paying 
i]iiantities  will  ever  le  <liscovered  in  that  locality. 


The  Great  Vein  Fibre  Belt. 

The  'vein'  fibre  belt,  on  account  of  its  magnitude,  outstanling  physical 
features,  and  economic  characteristics,  is  the  predominant  source  of  the  great 
Canadian  asbestos  industry;  and,  at  the  present  time,  of  the  a>be>tos  coninierce 
<>{  the  worl.l.  It  was  in  this  belt  that  the  first  asbestos  of  commercial  qualify 
was  niin.  frty  years  ago;  it  was  here  that  the  mining  a-id  rerining  of  this 

niateriai  td  through  the  evolutionary  stages  of  trial,  cxi)eriment.  and  eco- 

nomic achievement:  and  all  this  on  such  a  -scale  of  magnitude,  that  the  story 
fnrms  an  important  chapter  of  industrial  history.  More.ncr.  the  almost  i)rodigal 
extent  of  these  deposits,  combined  with  their  transcendant  qualities,  has  not 
only  given  Canada  the  command  of  the  markets  of  the  world;  but  the  oriiriti 
a;i.l  cause  of  this  magnificent  concentration  of  Nature's  gift  of  asbestos  has 
baffle,}  scientists  everywhere,  and  stin:ilut,<l  the  search  for  the  mineral  all  over 
the  trlobe.  The  writer  has  examined  samples  sent  to  liim  for  examination  from 
<iowganda,  and  Chibougamau— both  localities  in  Canada;  California.  Arizon:.. 
Casper  mountains,  and  Wyoming— all  in  the  United  States;  Philippine  islands; 
I'ilbarra  district-Western  Australia;  India;  Transvaal,  and  Cri.iuala.id-So."' 
Africa;    Yeneseisk    district— Siberia:    'Mongolia;    Ural    mountains;    Italy:    s 
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Austriu;  hut    li,,  has  y,;t  to  se.-  asl.u-it.H  til.ro  wliioli  .!iuaU.  m  ro^ardi  its  Hue 
sill<>   quulity,  iin.l   tcn-ij..  ,tn.„mh,  tl.i.t   i.r.«lir.v.l  ii,  tlio  TI.etforJ-Iilaok  Lake 

district,  in  tlir  I'r.ivii ,,;  l^iirl.  i-. 

In  jfiviiiK  u  dtscriptioii  <•(  tliis  •  vuiii '  til, re  l.rlt  it  way  be  meiitione.l  that, 
the  writ<,.r  han  found  u.uiiuai  ditK.nilty  in  delimitiii?  tile  boundariaa  of  tho 
'iirnc,  owing  tu  tlie  lieuvy  drift  iii,iterial.  and  dense  l.iHJies  wiiicli  cover  tho  snr- 

fiicp.  The  contact  Fi.i.-  „(  tin-  >.n«.iitine  an.l  th umtry  rock  are  mostly  ap- 

oxiniatelv  .•,„ij,.,tiiral ;  the  prc.iiiiMent  iiill  features,  however,  many  of  them 
caused  thnuiKh  upheavals  „f  ,|„.  MTiM-ntitie,  havintf  aided  a  great  deal  in  their 
dctennination.  Th..-  .■ountry  l,.,tvveen  Thetford  and  Ulack  Lake-a  distance 
■f  ahont  five  miles  -is  mostly  taken  up  hy  serpentine  and  allied  rocks;  although 
there  lire  iinite  a  numler  of  tnanite  hills  intersecting  the  latter,  and  it  has  been 
deemed  advisable  not  to  make  any  distinction  in  tlie  colours  on  the  map,  but 
simply  to  indicate  the  pr.sence  of  the  pranite  hills  in  certain  spots. 

The  great  '  fibre  '  belt  commences  in  the  sontlierly  part  of  lot  L>3.  in  range 
V,  of  Thetford.  Before  :ui  it.vestigition  of  this  productive  lK>lt  was  made  it 
was  thought  that  all  the  ontcroi,s  of  asbestos  on  lots  2.  6,  f>,  an.l  13  were  located 
.n  one  and  the  same  co..tinnou3  belt,  whicli  nould  also  connect  with  the  belt 
under  rcnsiderntion,  1  nt  a  .liligent  .search  has  failed  to  locate  any  intermediate 
outcrops  or  ctmexbrns  between  lots  1.3  and  I'.:.  This  barren  stretch  is  taken 
ni.  by  qunrtz.tic  an,l  feldspnthic  schist,  Hatd^ed  to  the  soutlieast  hv  slates  of 
various  colours;  purple.  Mack,  green,  an,l  grey;  together  with  sandstones,  quartz- 
itorous  schists,  and  i-nnglomerates. 

Th-  Xor'Inrn  f'o«/a<:f.-Following  first,  the  northerly  boundary  of  the  belt 
and  beginning  on  lot  23,  range  V,  Thetfor.l.  the  co.itact  takes  a  -trict  westerh' 
onirso.  crossing  sin-cess^ively  the  railway  tracks  and  the  Thetfonl  river  on  lot's 
21  an.l  2r>  ,'sau,e  range),  and  remaining  on  the  right  bank  of  the  river  prohablv 
.'.s  far  as  lot  2.!.  range  VFir.  town.hip  of  Irelan.l.  On  lot  23,  an  extensive 
d.^y.. lopment  of  greenish  ro,.ks.  mo.ily  composed  of  serpentine  gabbros  and  a  dark 
bnttle  non-pr-^.luctive  serpentine  can  be  notice.l.  and  <,uito  a  number  of  small 
l.-lk  comr_oso,  o-  these  rocks  have  been  worked  to  some  extent  in  the  search  for 
asbestos;  but  without  success.  I„  the  lower  part  of  the  same  lot  n  light  green 
s-'rrentine  was  noticed,  which  carried  small  stringers  of  a  silky  asbestos.  Many 
bonlders  of  serpentine  were  en.-ountered.  which  in  a  more  or  less  de?rea  ex- 
liibite.1  asbestos  stringers. 

On  lot  24.  a  very  ,h.rk  green  serpentine  is  largely  .levcln,,e.l.  but  so  far  has 
not  proved  to  1  e  of  any  economic  vnlue.  Crossing  to  the  right  hank  of  the  river 
on  lot  ..we  fin.l  the  country  strewn  with  num.^rous  boulders  of  quartzitic. 
fcldspathi,.  .horitic  ch.nr,.cter.  \o  serpentine  coul.l  be  observed;  but  from  the 
act  that  the  river  exhibits  in  some  plac..s  „  greenish  gabbro.  in  places  serpen- 
t.n,.ed.  It  is  f..ir  to  assume  tliat  the  contact  is  not  far  from  the  course  of  the 
river,  prol-ably  on  the  right  bank  of  the  hitter.  Some  outcrops  of  unproductive 
serpeiitine  w..re  notice,]  oi.  the  bank  of  the  river  towar.ls  the  town  line  Thet- 
ford-Trehind.  an.l  farther  up  the  Ireland  road,  running  between  the  concessions 
A    anrlAI.  A  dump  of  filirnnc  spmnririnr  v,i;=, 
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aut  /ar  from  th.-  lii,,-  l,..tH.,.|.  |.,t«  J4  un.l  ;;.■,,  i„  run«..  IN.  ,\„il,.„«  turtli.r  r,- 
^anliutf  the-  fXU'ut  of  tlii.  -er|K..litii.e  foriuutioii  run  l.o  ...■•I,  l,ut  Hut.- ,wuh  I,,  I... 
iiood  rettWi,  to  Ih.|u.v,.  tluit  tliU  oiit.T.>|.  iMrin,  thr  a|.i.rnx„nat..  iiortlmrlj  l,,,,,,,^ 
lury  of  thf  U'lt;  l,,.rHi.  ...  |.r.-n  ,li,.K  farlli.r  up  (I,,  tli.'  t,Mrili»...t )  lli,.  Ir.l,,i„l 
r..iul.  wo  tiiul  no  more  tr.ufr,  of  ..•r|«.|.tii,f;  ,lurk  «r.v.u.:,  -latr.  v  .tl.  nu.iHrou* 
luartz  itrinifers,  feUiUw.  an.l  .niuruiti.-  *<.|,i.  ,  tuko  iu  |.hiuu.  tlieir  rf.,i,.,r,4l 
-triko  Ufinn  n,.rtl,«u,t  :,J  ,  with  a,,  ul.uo,.  vvrti,.,!  .ti,..  I'ruouuliu^  '■..rtl,..r 
u.  a  southwestfrly  (Jir.-.'tioii,  followiiiu  ..pi-roxiinutoly  the  c.,„r»..  of  the  rivxr, 
ue  Hiid  quite  a  riumhur  of  wriH'iitiiie  lM,u|,ler»;  l.iit   iio  w-rin'titine  i;,  .iilii.     If 

thi-M.  iMiiiJ.rous  houl(lor«  cun  1...  tiikrn  n-  an  imiinitl it  i,  ver.v  pr.i   ,1,1,    that 

tlif  northerly  contact  of  the  hell  folh,tt>  the  eour^'  of  the  river,  in-.l 
liifht  8i<le  of  the  latter.     Thiek  bushes  uml   mi.|erl.ni-h   prevent   ., 
-lu.l.v  of  that  part  of  tho  country  until  wo  reach  a  point  ul.out  tl, 
of  a  mile  east  of  Ulack  Lake.     A  .streteh  ,.f  ,,pcn  .-..uiitrv.  here  ,.n.! 
riiptcd  hy  pat  ,(  uudorhriish  an,!  hu,he^  l..,,rim  „,„i  cutlnn,. 

two  miles.     No  actual  contacts  can  I  •  noteJ  any\>hero;  hm  ,-erpe 
iire  plentiful,  and  judninK  frmi  sericntine  outcrops  on  the  jicnti.v 
lo  the  south,  it  seems  likely  the  « .  iitu<it  f..|lowi.  alonn  the  left  l.aol. 
Sunie  efforts  have  hecn  made  to  niiuc  a.sbestos  close  to  the  main  r   . 
iiiiic,  ni)t  far  from  the  village,  hut  without  any  material  su.-c-sa. 

I'roceediiiK  sti!'    farther   west,   «<•   tind   that   while   the   nortlien    .,-fiv  si 
N   taken    i:p   hy   sandy   In-a.-hes   covered   with   hushes,   tho  soutlih?r :,   shor, 
lunierous  terpentine  e.xpnsures,  which  constitute  the  foothills  ot     iit  «re..i 
pfntine  ranfte  to  the  south.     CrossiuK  the  lake  fmr'i  the  mouth  of     w  Tl    ' 
rivcfr  in  a  westerly  direction,  we  tind  exposures  of  very  dark  (rr.-ei     „ar'l    •, 
tine,  on  the  west  shore  for  a  stretch  of  ahout  l.Mi  feet;  hut  own,;    -o  tlw-  li. 
I'ushes  eovprinK  the  ground  no  further  tra<'e  of  the  same  car,         ioun.'    ' 
ill.     West  of  Black  l.uke  the  country  is  .liHicidt  of  iic<'ess,  du.         dense      -h 
luid  the  cfntinuimce  of  the  northern  fringe  of  the  helt  is  imii,  aed  by  th^ 
IKiitine  hill  on  lot  24,  ran>fo  III,  of  '  -elaml,  where  ashosto^  mining  h., 
s-'uinR  on  for  several  years;  hut  owing  to  lack  of  transportation  facilit, 
l'f.Mi  suspen.l(>d.     Troeeclinir  farther  west  we  have  outcrops  on  lot  25.  r,  .ge 
and  lot  24.  range  II,  of  Wolfestown.     On  the  fonner.  ufion  the  hanks  of  a  .  —.^ 
11  large  development  of  dark  green,  massive  .serpcTitine  can  be  noticed,  exhihii     g 
«niull  asbestos  veins.     Cn  lot  24,  a  steep  mountainous  range  is  wholly  conipu.    I 
"f  sei,H'ntine,  and  on  the  crest  of  the  same  several  oiKJuinss  in  serpentine— 
I<nown  ns  the  'Pclmina'  mir.es— disclose  quite  a  niiniler  of  asbestos  veins. 
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The  Sotilhen,  f'oH^JC^— Beginning  in  the  -outheastem  part  of  lot  2;i,  range 
^,  and  proceeding  westward,  we  have  quite  a  number  of  hills  which  are  com- 
V'-'i'd  wholly  (.f  serpentine,  and  one  liill  on  lot  25.  not  far  from  the  main  oad. 
I'rms  quite  an  ex-tensive  promontory  overlooking  the  whole  valley  of  the  Thet- 
I'lrd  river.  With  the  exception,  however,  of  these  hilly  ridges,  no  indication 
of  perpentine  in  situ  can  le  -loticed;  the  rountry  ns  far  as  the  concession  road 
letween  ranges  VIT  rnd  VIII.  being  vt.-y  heavily  covered  with  d.rift  material 
■'•lid  bushes.    Ascending  up  tlie  gently  rising  sloi:p  on  the  road  between  lots  25 
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«,ul  '..),  V...  ,^r,.iv..a  a  «r nu,nl...r  .,f  1 M.  rs,  a,..l  .1. ."-r nl  ...  .......Ur 

:..n„.,.tl.... f  .i,..n.    wl.h    -    U.11    a.........    v..in.:    I  it  ."-,...    t.,a 

rccemly  »  .haft  ^...  M..,k  on  l.,t   Ml.  ,n  «l.i.l.  „.l.*t...  vn..  « ere  on ..t«re.l 

yro„.  tho  ...ooKro  outero,H  of  cou..fry  ro-'k  ol,.crv.l  above  the  IurLt  ounce. 
,io„  r„a,l   it  «P,«ar.  .hat  ....arUi.ic  f-Uitlc  -ohUU      ith  .ran.t..-.  .l.or.l.c  .l.kc.,, 
flank  tie  .ou.hi'a...rl,v  porti.m  of  U..-  «r..at  ►cr„culM,«  >...|- ;  th-ur  .tr.k..  generally 
...,nf<,rn«.  a,.,  r.,xinw.,.l.v  ...  ,he  m,,,,-.!  ...J  .--c^.l.d  contact  -f  the  M,rpentn., 
belt.  n.n.c.,  n<.rtJ:o..t  •-'(.»  ;  lu.  .,n  .ho  hilly  rou.l  on  range  VIII    l.ad.ng    o     ... 
-u.n.ni.  Mf  .!,..  n.o..n.«i.,,  .h.-  ^.rik..  -han^...  .o  ..or.hsou.h  «..h  u  .1.,,  to  .h. 
w.,t.    CroHMMU  the  tow.  a.ul  county  li..e  i..  rangu  VIII.  w.  have  .,a.te  «., 
.,vton.ivr  .lev..lopn.ent  of  «or,.,...ti.,o  on  lot.  1.  and  V-K  ra..BO  C   of  t  olora...., 
„,„  .er,.-..line  i.  of  tho  non-pro.h...t.vo  variety.  an,i  .ou..-  work  .Ion.,  ou     ..• 
.a„,o  n.«ny  year.  a«o  haa  failcl  to  produce  any  re.ulf.     It  h  .lank.,1  to  t  .c 
..ast  l,v  diorili.  'and  felsi.i.^  ro-^ks.  sometime*  omorging  ...to  a  pur.  quartx.f. 
„,.;i  forn.ing  promino-t    tall    foaturea    In    the    landscape    of    the    .urround.n, 

""'"■it  .axt  large  outcrop  of  BcriK-ntine  i.  found  on  lot-  10  and  IT    range  A, 
folorain...       Il-r...    ..xt^n.ive    .p.urry    work    ha.    bo...    done    by    the    (  anau..,, 
■     0.  ,e  Company,  over  .evcral  a..o.  of  ground,  with  the  re:-.lt  that.  workaMo 
i,.  of  ch  Je  iron  ore  have  b^-n  loc-ated  and  worked  for  a  -m  cr  of  year. 
Tl  e  terpentine  cncounfred  here  i.  ...mewhat  ditTerent  from  that  met  w.  h  alo„ 
the  northern  -onta-t.  .inee  it  i.  of  a  light  gn...  .-olour.  much  more  or.ttle.  hard, 
and  highlv  fiBHurod  and  slickensidci  aB  the  reBults  of  great  rock   ,„ov.  .nen... 
No  ..ore  ou...ro..  of  .e.pon.ine  were  .e<..  te  the  south  of  tho.e  junt  menLo-.a, 
The  surrounding  cour.try  is  heavily  .Irift-covered.  and  dcn.e  ^'f''''-''^^-'l 
,o  the  south-  are  frequent.     In  the  a..eompanying  map  sheet  the  s,.pposod  con- 
tact is  put  .l,wn  between  lots  15  a,.d  10.  but  the  writer  is  not  at  all  s..re  wheth.. 

;,in.'i.s  siroub.  not  be  c.x,..n.le.l  farther  south.     The  ---  l-r.es    .,u tcro.. 
serpentine  forn.ing  prominent  hill  features  are  encountered  on    "ts  U  -  d  - 
ra,  ge  A.  as  far  as  lot  23.  east  of  the  PoudruT  roa.1;  and  .t  .s  ,afe  to  sav     b. 
h  se  1^1  s  constitute  the  wc.ten.  wing  of  the  tongue-shaped  serpent...e  belt     , 
t  e  ea  tern  part  of  (  olevaine.     In  th.  wester,,  pa.t  ..f  lot  2.    ra..ge  A.  a  .•....- 

er.br development    of    .en-tine    is    noti-ol.    and    eons.derable    work  on 
n  mv  ran.e    towards    lot    -.4.    has    dis..losed    goM    serpent.ne    roc  .  w..h 

Zlul;.;  asbesL  vein,     l.iabasc.  gabbro.  a..d  ,,yrox..ite  -^-^  t"  i^ 
the  serpe..tine  belt;  but  proeeedi.ig  farther  nor,),  as  far  as  lots  -.   an.l  >.  tl.> 
b  comeT  ss  and  le.s  frecuent.  and  are  replaced  by  granitic  d.kes  of  eons.deral.  • 
dZsion.    They  constitute  most  of  the  ^<>-'^-^'-f^^i;^'%r^^:^ 
from  the  obi  l'.>u,lrier  roa.l.  an.l  occupy  n  great  part  of  lots  2.     28.      and 
Tling  now  to  the  country  west  of  the  Poudrier  road  we  can  follow  cu.t 
Itensive  but  low  range  of  serpentine,  the  southeasterly  wing  of  the  great  Bl  o 
I  ake  p  mlueti  c  belt.     This  low  range  has  a  course  almost  south,  .s  .nterrupM. 
li'aXnt  by  extensive  dikes  of  granite  an.l  to  s.,me  extent  h.    con  e^^^^^^^^^^^ 
f^,  ==V.e-t.."-  with  success.     At  the  '  Southwark '  m.nes  on  lot.  2.  and  -S.  rarae 
B.  foV  instance,  broad  rock  faces  in  some  of  the  older  p.ts  show  ..u.te  a  con- 
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ii.J«Tttl.lo  ilwt>li>|.rii«iit  of  exofllent  atU-ttui  Hbre.  On  l.,t  Ji  ..f  tli.-  name  ruiiKa 
( B),  arul  .>ri  othori  in  tlis  vicinity,  gooj  Mr()«ntin<i  of  th.)  r..«uiur  prixJuctivt) 
Hluck  l.uU4>  t,v|H.  »ii«  notic^l:  „onir  ..f  it  itit.T-«'<>t.-.|  l,y  :.iiiii||  v,.!;,,  ,,f  u»|.,,,tus. 
The  fXtont  of  the  iBr|..(ntili.>  to  tho  fu.t  of  Curil.oii  Jak.!  rai  not  lo  clot.T- 
inin«'<l  at  thr  prusunt  moment,  <liui  to  ulmon  insur.  nintalilo  .iitttoul'iei  imi- 
counterctl  in  llie  uttempt  to  iKsnetruto  thu  -Ifna.-  hiiahe*  whicli  covur  that  purt 
of  the  country.  It  i«  probalil«  that  tho  wrpantino  extendi  u«  fur  as  I  .t  i:i, 
ranK.'  Xfll.  There  are  two  outcrops  otir  on  lot  1.1,  rariBo  It.  Mnugiug  to  the 
'Anicrioan  Chrome  Company,'  ami  another  on  lot  Vi.  run^o  XlII;  Lut  a*  no 
i<uioropi  appear  in  the  northerly  part  of  range  Xlll.  it  i*  .liilioult  to  »ay  whetiiur 
tlK-ro  u  a  (JirtK-t  connexion  I't-twoon  th.-w  outcrop*  un.l  tho  soiithurly  p.irt  of 
the  main  Berpentinc  helt.  The  northerly  'ank«  of  Curibou  luk.'  an.  .x^fupi,.,! 
by  »pri)entine,  ami  conui.lorubjo  work  has  been  .lone  hero  to  o;)nii  up  .-hrome 
iron  ore  deposit*,  which  upp«'ar  to  occur  <iuite  freiiuently  ulonjt  the  shore.  It 
apiM>ars  that  the  contact  line  runs  somewhere  between  u  umall  i-dand  and  tbo 
nortlicrn  shore,  because  tho  roiks  in  tiie  t<.rnier  iiro  moi.tly  composted  of  dioritic 
and  (jranitic  intrusions.  The  south  shore  of  Curibou  lake  is  conip  ."e.!  mostly 
of  diorito,  and  a  big  hill  in  a  direction  Koiithweit  10'  from  the  i-laiid,  several 
hundred  feet  from  the  shore,  is  compowd  entirely  of  this  rock.  All  the  country 
ni.rth  and  west  of  Curibou  lake,  u«  far  as  Hlnek  lake,  is  oeeupieil  by  serjicntine, 
and  the  southwesterly  contact  line  appears  to  run  fron.  tlie  lower  outlet  of  C„ribou 
lake  to  the  upper  inlet  of  Ukck  lake.  The  railway  out  on  lot  lo,  of  ranpe  XIX, 
X\V,  is  entirely  composed  of  seriwntine,  us  are  all  the  numerous  outcrops  on 
lots  1,  1',  ;i,  4,  5,  and  6.  The  contact  then  probably  swings  northeast,  then  north- 
west, as  indicated  on  the  map,  and  crosses  in  its  turn  to  west  of  the  lake.  Its 
southwesterly  course  is  probably  along  the  northwesterly  slope  of  the  big  Oak 
mountain,  a  hilly  range  three-quarters  of  u  mile  long,  entirely  composed  of 
diorite. 

Many  outcrops  of  aslewtos  and  chrome  iron  ore  have  been  loeatecl  all  along 
the  southern  slope  of  tlie  Big  Ireland  mountain:  the  most  wastorly  of  which 
appear  to  be  those  of  the  'Premier  Mining  Company,'  on  liloek  B.  From  tho 
'Premier'  mine  northward  the  country  is  occupied  by  steop  ro^ky  mountain 
ranges,  frrm  4()0  to  501)  feet  high;  some  of  which  are  In-avily  .•overod  with 
bushes  and  ui.derbrush.  Serpentine  is  the  jirincipal  rock  to  be  met  with;  it  is 
Hanked  to  the  south  and  west  by  diorite:  emerging  sometimes  in  a  (piurtz  diorite; 
tut  following  the  Coleraine  road  northward  we  find  a  sreat  development  of 
i-'reenish  Cambrian  schists,  with  a  strike  east-west. 

The  western  limit  of  the  great  serpentine  belt  is  made  up  of  a  number  of 
elongatPfl  hills  which  reach  a  height  of  about  400  to  .'.00  feet,  and  following  in 
the  main  a  line  parallel  to  the  highway  at  a  distance  of  about  three-quarters  of 
1  mile  from  the  latter. 

The  most  easterly  occurrence  of  productive  serpentine  in  the  great  vein- 
tihre  belt  is  on  lots  S.'?  and  24,  range  II,  Wolfestown,  known  as  the  'Belniina' 
mines. 

In  the  southern  part  of  the  township  of  Coleraine  there  is  v<  considerable 
(Ipvelopment  of  .=erpentinp.  as   indicated   nn   the  map,  esprfi.illy  bctworn  I.ittl.? 
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St.  Friiiiri-i  lake  niid  tiiiotliiT  small  liikp  \\  mili»s  to  the  east;  but  seeing  t'lOt 
only  chrome  iron  ore  is  being  mined,  and  that  no  aslwstoa  has  ever  been  dis- 
I'overed  lieri>.  a  further  description  of  this  l>elt  has  been  oniittetl. 

BasiMl  upon  the  i'oregoing  delimitation  of  the  productive  vein-fibre  l>elt, 
there  is  n  U'ligth  of  twelve  miles  from  lot  2:i,  range  V,  Thetford.  to  lot  2."!,  range 
II,  of  Wolfestown :  the  greatest  width  being  3J  miles,  as  i:idieati  '  by  a  line  run- 
ning along  the  eonoessioii  road  between  ranges  A  and  ('.  Coleraine.  It  is  possible 
that  the  terpentine  extends  farther  than  the  limits  laid  dovn  in  th'>  map  sheet, 
for  reasons  already  exi)lained;  but  from  past  exploration  work  it  is  safe  to 
assume  tliiit.  in  the  future,  little  additional  productive  ground  will  be  added  to 
that  indicated. 

Vein  Fibre  and  Slip  Fibre  Belts  Compared, 

Based  upon  the  foregoing  discussion  and  description  wo  arrive  at  the  follow- 
ing summary  of  the  outstanding  economic  features  of  both  the  'vein-fibre' 
and  'slip  fibre'  belts: — 


"  \'fin  tihrp  "  l«*lt.  or  1\v|iii<  Tliftford. 


"  Slip  tilirc  "  Im-U.  or  Ty|iu-<  linnijrlitoii. 


A^tw-stos  «K-('urs  in  f^i-iiniy  I'urtinn^  of  tlip 
rtK-k-musiH,  wliirh  rrprot-nt  th»'  hi^hi'st  de^ivt- 
nf  scrfifiitini/.atiiii). 


Xt>  .sf.amy  tuirtiti^s  in  seriK'utiiif. 


Pit'st'iice  of  a^U'stos  in  "  vr 


l'rf»-nee  "f  ccuintniif  chroiiiitt'  (l<-|K»,sits 


PreH^'iic*'  of  ;isU'f*tns  ;ia  *'Kli|j  tibre." 


Nil  fiiriiiiiiti'  ilt'iHisit?*. 


.Main  constitufiit^  of  riH-li-niasH.  (^cniTaliy 
tt-rnifii  s»-i|i.'ntiin- :  i«*ri(liitit»',  olivint'.  .^nr- 
l«litini't.'aiilMii.  trill'  ^iTpi  nline.  pyroxi'iiitf. 


Ainiont  conipleti-  serpentinizatiun  ;  scattiTi-d 
prt'sencr  of  wiapMtonH. 


PreM'iut- 1  if  granitir  liikHfl. 


No  (traiiitif  iliki's. 


riiESKNT  K(  ONOMIC  FKATl  liES  OK  TIIK  VKIN    flBli':  I'.IIT. 

S  glance  over  that  part  of  the  map  sheet  covering  this  serpentine  Iclt  wi'I 
show  that  all  the  rich  producing  asbestos  mines  are  located  within  1\  miles 
from  the  northern  fringe;  and  that  along  the  southern  border  (juite  a  numlx>r 
of  cliroiur  iron  ore  ileposits  will  be  noted;  a  fact  which  tends  to  the  general 
induction  that,  wherever  the  ground  is  productive  of  chrome  iron  ore,  asbestos 
is  scarce. 

It  i-  true  that  in  shaft  Xo.  I  of  the  Black  L.ake  Chrome  and  Asbestos  Coni- 
I>any.  asbe-to-  veins  of  a  gooil  (jiuility  have  been  discoverei!  at  a  depth  of  about 
400  feet,  in  association  with  chrome  iron  ore  dejiosits.  This  shaft  is  located  on 
the  road  leading  from  Black   lake    (from   the  old   chrome  mill)    to  Caribou  lake 


t'e-ii  a  ti 
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ii'.Hiut  one-quarter  of  a  mile  from  the  track  of  the  Quelec  Central  railway;  hut 
inasmuch  ao  no  actual  mining  for  asbestos  has  heen  done  in  that  ^haft,  so  far, 
it  remains  to  lie  demonstrated  whether  asbestos  deposits  of  economic  quantities 
occur  tdpether  with  produitivc  chrome  iron  ore  deposits.  The  discovery,  how- 
ever, is  an  important  one  fcr  the  district  as  a  whole,  showing  as  it  does,  that 
asbestos  of  good  quality  may  confidently  be  expected  at  that  depth,  which  will 
be  dealt  with  further  in  the  discussion  on  origins. 

Diligent  search  and  prospecting  work,  which  has  been  carrie<l  on  for  many 
years  all  over  this  vein  tibro  belt,  has  brought  to  light  the  fact  that,  all  the 
chrome  iron  ore  dei>osils  have  been  found  within  a  certain  zone,  which,  roughly 
speaking,  starts  from  a  point  north  of  (Jak  mountain  on  Block  A;  traverses  the 
upper  arm  of  the  lake;  takes  in  all  the  chrome  discoveries  east  of  the  railway, 
and  ends  in  the  deposits  of  the  Canadian  Chrome  Compan:,  on  hits  K!  and  17, 
range  A.  The  upi)ro.\imate  length  of  this  zouo  is  tl  t  railej,  an  1  its  greatest 
width  in  block  ' ,  east  of  the  lake,  Coleraine,  IJ  miles.  In  order  to  ileterniine 
the  probable  productive  acreage  of  asbestos  in  that  part  of  the  serpentine  belt, 
♦bo  writer  has  estimated  tlie  acreage  occupied  by  the  chrome  iron  ore  belt  as 
Hows  :— 

Acres. 

Total  acreage  of  serpentine  belt 17,300 

Aiiprnximnto   area   of  I'hrome   iron   ore 3,500     -  — 


13,800 


Deduct  from  this,  10  i)er  cent  for  ihe  granite  dikes,  dioritic  intrusions,  and 
serpentine  gabbros,  diabase,  etc.,  which  occur  throughout  the  belt,  and  we  have 
a  total  acreage  of  the  vein  fibre  belt  of  12,420.  Of  this  amount  oidy  1,100  acres 
are  under  development  at  the  present  time.  Hence  there  are  to-day,  available 
for  exploratory  work,  11,320  acres.  I'arts  of  this  area  are  knowni  to  v  tain 
excellent  deposits  of  asbestos;  and  it  is  likely  that  additional  grouna  ;  ^ay  be 
located  by  diligeit.  systematic  search.  This  area  of  11.320  acres  does  not  seem 
to  be  large;  1  ut  it  must  le  remembered  that  asbestos  deposits  wherever  they  are 
found  in  pavii^g  iiuantitics,  occupy  whole  blocks  of  the  formation;  consequently 
the  available  tonnage  in  any  new  mine  may  soon  reach  large  proportions,  al- 
though occupying  a  far  smaller  area  on  the  surface  in  proportion  to  its  yield  than 
many  another  mine  of  low  grade  material. 

In  this  serpentine  1  elt  two  centres  of  asbestos  occurrences  are  established, 
'  imely,  Thetford  and  Black  Lake,  the  distance  between  these  two  villages  being 
five  miles.  If  is  a  peculiar  fact  that--with  the  exception  of  the  Soufhwark  quar- 
ries—the  whole  stretch  of  ground  between  these  two  centres  has  not  produced  one 
single  working  mine.  Whether  this  fact  is  to  be  attributed  wholly  to  the  un- 
productive character  of  the  ground,  or  to  th'  lack  of  systamati.-  exploration 
work,  the  writer  is  unable  to  say.  Tli(>  ground  is  thickly  covered  with  over- 
burden and  bushes,  hence  this  may  he  one  of  the  causes  why  more  asbestos 
ground  has  not  been  opened  up.  Both  the  producing  centre?  have  been  very  success- 
ful;  principally  due  to  the  excellent  fibre  the  quarries  produce.     To  the  casual 


.l.>  ner  ...,estos   hbr.  from  liLu.k  Lak.  .„.!  Thetlonl  n.i.ht  l.e  ,1...   ..mo.     M.„u 

turers  do  not  d.cnminat..  between  one  .. ther--e,„..eiallv  i,    tlu  mi  , 

hb  e.     Ihere  are,   however,  a   few  .light  differem.es,  aad  wl.il..   tlies,.  m   v 
.....,.nee   the  productive   eharaeter   of  the  district,  me.ui,:''    t     :;:"    „  h 
J.ent.on.n,      The  great  silkiness  of  the  Thetford  til.re  when   fre^idv  .„i,    d 
laok.„g  .„  the  Black  Lake  variety;  its  colour  whc,  in  .itu  .  white.   ,r  v         t 
«h..e,  w.th  a  I.ght.green  tint;  while  ,l,c  J^l.-k  l.U,.  ,i|.rc  i.  ,u.k  .■..:„    J-      • 

'::^zr^:z:''- """ ''-  '-^" "  ""■ ""-  ^—-  -■-■-■ 

As  a  matter  of  fact  the  finest  minendogical  specimens  of  chry.otilc..l..,to, 

come  from  Ihetford.     And  i,avi„,  e.xamined  s,  ecin.en.  of  .shc.o,  .eceivod    r 

n-    I>o,n  s  o     the  compass,  the  writer  is  forced  to  the  c.uciusion  that  there 

-to-  ""-l.'.v.  eUher  in  the  Ka.-ter,.  Tow„..hips  or  i„  the  whole  w,,,-!,,,  th.t  ,. 

reduce,   at    the   present   da.v.    ..hr..sotile-asl.est„.s   con.parahle   to    U.is   ...cali 

As  to  the  serpentine  occurring,  in  the  region  under  c„„-iderati apparentlv 

..ver..l  var.et.es  can  he  reco.ni.ed,  which  differ  in  in.portance  as  si  roes  of 
-  PPb.  one  .so.  the  regular  Thetford  serpentine,  with  a  .re.v.sh-,reen  .  olour  • 
...  n,e.l,um  softness;  tarnishin,.  to  some  e.vtent  white  with  a  hlue  hue  when  ex-' 
...sed  to  atmospher.c  action;  „  is  compact,  massive  whet,  n,  silu.  atfcte,!  hv 
.-ures  and  faults,  some  of  them  of  considerable  extent.     This  is  the  variety 

i'  u  'nm  f  ^'^T""""'  "''^^'"  -^  '"'''''■'  ''  ^-"'^  -^  ^-*  --^-"  -S 
-..ut  ..00_  teet  h>«h  east   of  the  town  of   Black   Lake,   where  si.x,e<.n   quarries 

-0  now  ■„  operafon;  it  also  forms  the  main  holy  of  p.oiactivo  sarp.  uine 
upon  whK.h  the  to«n  of  Thetford  is  built,  an.l  where,  for  tnany  years,  th  ■  ,i  e  t 
asbestos  known  has  been  produced. 

The  other,  or  t,on-productive  variety,  is  a  siliceous  rock  with  a  grass-.^reen 
cnlour,  much  harder  than  the  Thetford  variety;  who  exposed  t.  the  air  it;,rn. 
ishes  redd.sh.orow,.;  it  is  brittle,  much  more  tlssured.  and  s|i,,easidM  are 
Plj^nuul  throughout  the  rock;  and  they  are  generally  charaCeri.ed  and  ide,.- 
t.hed  In  the.r  a.ssociaf.on  wtth  wood-like  aggregations  of  bard  picroli-e  This 
^anet.v  may  be  seen  along  the  souther,:  frh.ge  of  the  big  belt   in  rangc^   XIV 

ll,  i;  \T'  ."VT""'''™  '"^'^-"'""^'  'h<^  ""■•th  ^hore-on  the  southerlv  slop<.  of 
h  l..g  Black  Lake  serpentine  range,  there  is  another  rock  which  is  fre,,uentiv 
t:.^.'.  for  serpentine,  an.l  tna.iy  pn.pect  pits  have  been  sunk  in  the  same  This 
r.-k  occurs  along  the  mountainous  range  between  Black  Lake  and  Thetford  .nd 
■■  .l.aracterued  by  the  wavy  greenish  shades  which  it  produces  when  polished 
'^   '-    not    true   terpentine,   but   Hne-grained   gai.bro   which    to   some   extent    Ins 

':  "    '"^""' n.entin.zation:  it  is  much  harder  than  ordinary  serpentine    i,  1,.-, 

l-ired  an.]  faulted,  an.l  never  contains  asbestos  veins. 


Granitic  Dikes. 


The  serpentine  is  often  cut  by  intrusive  dikes  of  granite,  which,  as  thev  fill 
n-  .res  ,n  the  formation,  appear  to  be  of  younger  origin  than  the  eurrounding 
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rock.  .Mr.  .'.  A.  Drcs^scr'  tul-.es  u  differt'iit  view  as  regunls  their  age.  He  U'l- 
Iiiit8  tile  iiitriiKioii  o(  tliese  granitie  (iil<es  in  some  parts  of  Thctt'urd  and  I>ui!- 
ville,  liiit  iiiaiiitoiiis,  at  tlie  tianie  tiiiie,  that  mucli  of  the  granite  found  througii- 
out  tlie  reKiiiii  appears  tu  be  neari.v,  it'  not  quite,  eontemporaueous  witii  tlic 
parent  rooix  •>(  the  bcrpentim'.  .Mr.  Dresser,  however,  advances  this  view  only 
tentatively,  owing  to  the  la' k  of  sufficient  tielJ  study. 

These  granitic  dikes  arc  more  frequent  in  the  Ulack  Lake  region  than  in 
Thetfurd,  and  if  their  dinicniiona  are  large  they  interfere  considerally 
with  the  s.vsteniutic  progress  of  tlie  quarry  work.  They  range  in  size  from  sni;ill 
bands  of  1  and  :.'  feet,  up  to  large  intrusions  of  50,  100,  and  150  feet  wide,  and 
even  more.  Some  of  tl:ese  form  conspicuous  hills  between  the  villages  of  Thet- 
ford  and  Black  Lake. 

Very  often  these  iiitru>ive  dikes  can  lie  seen  in.  or  close  to  asbestos  deposit^; 
exerting,  as  tlic.v  do,  ([uitc  a  favouralile  influence  upon  the  presence  of  the 
mineral.  Sunictimcs  tliR^c  dikes  cut  otf  nood  ajsliotos  chutes  entirely;  but,  i\>  i> 
general  rule,  good  ground  is  founil  on  the  other  side  of  the  dike  mass  by  drivin;: 
through  tl'.e  sanu'.  The  '  Hell '  mines  afford  an  excellent  example  of  tliis 
economic  procedure.  Here,  the  northwesterly  wall  of  the  main  pit — which  i- 
100  feet  deeii — is  formed  by  a  lar^c  intrusive  dike,  and  all  alongside  this  gn.iii 
asbestos  ground  was  encountered.  For  the  purpose  of  exploring  the  formation 
towards  the  north,  on  the  other  (northwesterly)  side  of  the  wall,  a  tunnel  was 
driven  from  the  bottom  ot'  the  pit  ascending  with  a  grade  of  12  per  cent,  an'i 
the  result — as  far  as  the  .liscovcry  of  good  asbestos  ground  was  concerned — wa- 
(juite  a  revelation  to  the  owners;  since  not  only  did  they  find  very  rich  ground 
!ill  along  the  dike  for  a  distance  of  s(H(  feet,  with  signs  of  still  continuing,  Imt 
this  ground  extcndeil  farther  north  for  about  "j(MJ  feet. 

These  granitic  dikes  cut  the  serpentine  in  almost  every  direction.  Tliilr 
dip  is  mostly  vertical,  but  in  several  cases  nearly  horizontal  beddings  may  !* 
observed.  The  most  extensive  continuous  dike  so  far  observed  in  the  district 
is  the  one  -which  starts  with  ami  takes  in  the  little  n  <ky  island  in  the  centre  'i 
Black  lake.  Its  gcner.  '  strike  is  northeast  fi5-,  an<l  large  outcrops  of  this 
dike  may  be  seen  in  the  railway  cutting  below  Black  Lake  station,  near  tlu' 
Dominion  mill  of  the  Amalgamated  Asbesto:  Corporation,  terminating  in  a  bis 
outcrop  at  the  foot  of  the  big  hill  on  the  properties  of  the  Black  Lake  Cons'li- 
''ated  (lelow  the  Tnion  pits).  Its  total  lencrtb  is  2i  miles,  and  iis  width  vnric- 
from  50  to  250  feet. 

The  Danville-Eastman-Vermont  Serpentine  Belt. 

Numerous  outcrops  of  serpentine  contine<l  to  a  comparatively  narrow  but  1  •::: 
strip  of  country  occupied  by  the  Cambrian  formation,  have  been  grouped  'oge'li  ' 
by  the  writer  under  the  above  name  These  outcrops,  although  the.v  appen-  f 
be  all  separated  and  detached  from  each  other,  form  apparently  part  of  the  s  rri' 
bell;   because  (if  their   relative   location  to   each    otlier  and  to  the  rather  conrli^ 
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all  colours,  sanilstones,  quart/itc-*,  (lu.irt/.iforous  schists,  and  (•onulonierate-. 
Tlie  (niart/o>o  roci<s  rfscruhK!  tiioso  of  tlie  Siliery  sandstones  of  tiie  tiuul.c 
group;  tlie  ^latl-  are  purplo.  Mark,  green,  and  gre.v  in  colour;  tlie  ci.:igloni 
crates  arc,  as  a  ruh-.  classified  inio  tuo  kind>  liiose  l..rgel.v  composed  of  pehhlc- 
01  granitoid  rocks,  qnartzites,  and  slates,  while  the  other  grnuii  is  largel.v  mud. 
up  of  diorile  pehMe-  in  a  dark  groui.dnni-.  -Most  of  these  rocks,  es|H'ciall.\ 
in  the  iiorlhcrlv  porti.ii,  are  flanked  h.v  ridges  of  cr.vstailine  schists  and  gneissi. 
rocks.  In  the  .-ouihcrl.v  portion,  the  dioritic  or  related  rocks  form  the  easterly 
flank  to  the  Cundiriaii  rock-,  and  at  inan.v  |)luees  serpentine  merges  graduali.v 
into  these  dioritic  nias-e-.  i'liis  can  he  well  seen  t(j  the  wt.'^t  of  Lake  Meinphn 
inagog;  these  masses  arc  associatcil  iirinuiril.v  with  the  Canihrian,  hut  aUo  wilii 
the  I're-Canihrian,  Cumhro-Silnrian,  and  even  Siiuria-i,  strata.  \Vher.>  th. 
alteration  of  diorite  into  serpentine  took  place  the  rock  is  geiicrall.v  fine-grained 
in  the  upper  parts;  while  the  h)\vcr  parts  are  mostly  oirsj-graiue  1.  X- 
.•hr.v>otile-a?l  estos  of  an.v  value  in  either  of  thoe  kinds  of  r<n.'ks  has  so  far  hcen 
found. 

The  proiluetive  value  of  this  long  serpentine  helt,  which  i-  interrupted  ii. 
numerou-  places  l.y  rocks  of  ttu!  Cainhrian.  has  not  heon  e-tahlished  yet  to  ii- 
fullcst  e.xtcnt;  since  access  to  many  of  these  serpentine  ridges  is  e.ttremi'i'. 
diflicult,  and  since  the  area  under  ipiestion  is  largely  covcre  I  witli  a  hea\,v 
overhurden  and  forest  growth,  rendering  prosix-cting  ineffective.  It  is  eviden'. 
however,  that  if  tlie  thick  forests  were  removed  hy  tire— as  in  the  Thetford-Bla.  k 
Lake  area — much  valualde  asbestos  ground  would  prohaMy  he  located. 

Chrysotile-ashostos  has  heen  discovered,  and  is  partly  mined  in  si,\  place 
ever  this  l.elt:  namely,  on  hits  20  and  21.  range  XI,  of  the  township  nf 'i'ingwir!: 
(the  Doucet  and  Martin  mines);  on  lots  ;t  and  in.  range  III,  in  the  townsh k' 
of  Shipton  (so-called  'Danville'  mines);  on  lots  .'>  and  ti,  ranges  XIV  and  XV. 
township  of  Cleveland;  on  the  'Parker"  and  '  Benoit '  lots  in  range  VII,  town 
ship  (pf  Bolton;  the  Ksty  asl.e>to-  outcrops  near  Bolton  Centre,  and  the  nshest.- 
oiitcrojis  near  Mansonville.  A  description  of  all  these  occurrences  will  he  fouinl 
on  page-:  200-213. 
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Asbestos  Fibre  compared  with  other  Organic  and  Inorganic  Fibres. 

I.I   .■.,„i|.arnin  .,-1,...,,,.   uill,  :,nv    ,.tl„  r   Uur  ..ruM„i,.  ,„■  ,,„.,•:;;,„„■  Iii.r.-.  -iru- 
■  ,r,,l  .lilTrn.h.v-  .•:iMn,,l  l„.  i,|  ,„„•,    ,„.,■,•,  iv,.,|  ulil,  il,,.  „;,|„.,|  ,.,,  .  |,,,,   „|„,„  ,|„..,, 

■"■'"   '■'"■   ''''"■'"'    '""'"■   ""■    •'■"■   ■•'•    ""■'•'• '•  i-l.na   |.--:,l,,,r,t„,.    i„    ,l...,r 

■'r;i.hiic  lMii\    I  ('  iit   iilirc   n ffiii/c!. 

i-'..r   in-laiic...   Iii„.  ^\\k    tlirc.hl<  nn.l  cti..)..  '\'u,u'';:\  j-|..-t...   hl,,-,>.   L,i,|  ^.i,' 

••    -i.lr.   a|.|H.,ii-   j,t    ii,-t   -iL'l.l    I..  Im.    i,|,„r,,,,i;   uh.n.i-   ih.-   r,.ni„.f   ,-   ,.t    ,„■:;:,, n.-, 

<  lillc  tlio  hitter  i,,  ,if  iiini-^iiii,.  .ri-iii.      MniMiriMinivi-  .,|   ^,-1,-1,,-  -^ |,.  l,,,,,. 


h'u..  S.      |'|l„,.,,f  ,a»  -ilk. 

'      '■   '■'■•' I i ':'■'!   ill    "iiiv   ihc    1., I, illy   ,liir,.iviit   i-li.ii-M. •(,•!■   ..f   III,-.,,   lil.r.-^   wli..|i    t!i,vy 

"'""|.ii.-,  ,1   f,,   -,,i„   ,1„.  ,,^|„.,|„s:   ,|ii.y   CmuhI   iIkii   >p<-ri,il   (r,-atm,.ht   Iki,|   to  I... 

•'1,'Ih'I.  uiJil  .-iii-iul  iiiu.-liim.r.x   il.-hiynt',!  in  unk-i-  tu  iiuike  tlio  v,t.v  tin,-  tlireails. 

■i  "IimIi  til.,  til, IV  i-  ,.,,iii|i,.M,|,  11, 111,. r,.  t,,fr,.tli..i-:  tliu>  tn.-ilitiitiiii;   th,.  nii.tnit:,,- 

'    '■'    ,,f  till,.  ii>l,...tos  vimi  to  I.,.  ii^,,l   ill  -iiiiuiiiii...     \V,„,1   (il,,.,.,  ,.,,t|,„i  ril.r,..  -ilk 

'i'"^"l-.  sfuii  Kill..-.-.  ,|iiiin>..  tilire.  otc,  all  ]„.>-,•»  il„.  -,iiiu.  ,.,itwin,l  ..|i,inH.t,.r|.- 

■   ^1-   ii>l„.-|.,-   tihr,.;    tlioy   miiy   I),.   ,|rn\vii    nm    in    li,,,.  t,|,n'ii,N,   t.,   1...    ii-,.,l    i„ 

■:    -liiii-.      Till.  ,|ii,.stinii    naturally  iii-iM->.   iliiT,.!',.!-,.,  n-   (,,  »!i,ir  ,...ii>titiit,.-   (h,. 

-"■   .liiral  iliffeniuf.  I  ..twcoii  all  lli,..,.  ,l,.li,.at,.ly   tiln-rj  unit, .rial-.      \V,.  |  ,.r,-,.iv,. 

:"•,•  III,.  ,litr,.r,.|i,.,.   in   u,„,l.  ,.,,fi,,„.  ainl  >ilk.  wli,.|i   M  ,.v  an-  mail,-  up  in  o.,,.. 

'-.   Imt    111,.   ,.a-,.    i-   ,.|itir,.ly    ,|itl',.r,.nt    uli,.|i    Miirl,..    .         it,.   tlir,a,U    ar,.   lai.l 

■     ■    i..v  side.      As  'Stated  ali„vc.  with  the  iiaKp,]  cyo  dit^Vrciif iati..ii   i~  ;,liin.-t   in,- 

!'■.  ami  ini..n.M.,i|,l:.,i|  ,..xaniinati,.|;   ha-   t..  h<.  n-.rt,.,!    ,,..   Tli,.  -Ii,.|.|,"-  w,„,l 

^lhi-trat,.,l    in    Vi'j:.    H.    niayniti,.,!    (Hhi   ,liiinipt,.rs.    hn-    a    p^.culiar    s.-rrat,  ,1 

■  "t,.h,-,l  app,.aranrp.  similar  to  s,,in,.  plants  of  thi'  coriiitV.r.iiK   typ,..      I'll,- 

.-tna'tiir,.  is  fornio.l  l.y  irr,>friilar  ^hap,.J.  si-aly  l.an.K.  ,,r  plat,.-.,  «hi,.h  nwi- 

"■''    "''"'■'■      '■"'><-'•   I iilhir    pr,..i,.,.ti,,ii-   ai-t    lik,.   t,.,.tli.    aii,l    ,.an-,.    th,.   u...,l 
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fil, 


ro   to  i-liiiif 


lotfplht' 


ihi-ii  tui-ti-l.      I''"'  iti^iiiiiii 


liiriT"  hiivo  rrr(iuiii/i> 


.1  iIm- 


VlllllO    111'    till 


|.nr<'-   pi 


.1  fnr 


Iv  l.iiiiiN  nn.l  iIh-  iMorr  iniiiii-roiii  tJn-.v  iiri>  thi<  liiuli.'r  arc  lln 

In  tine  SuM'Ii   \mii'1   i'    '»•  •'I'itl  ''     •   ""  "H"  lii'i'''' 


li  .|,iii!ili<'- 


Vh. 


M.      IMir..  ..f>h..|. 


,.1.       M:. 


illi,  .1  l'.IMI,|i.,inil.T. 


incli  of  thi-iM'l  tiiero  iii-o  no  lo 


■is  than  .'.7.' •  of  thiM;>  ^c•llly  liiiii'l-    •rri'liiiiiMll 


leil   iiiilirieatioiis;   whoreus  in    Leii-«"<t«>r  wool   thf.v   arc  xaM   t.>  inii.ilicr   on'^ 

iiiriits,  an  i^ccii   uiuUt  tlio  lens,  lias  a 


l.'irA       flillnll    til 


n\  csi'Ct'Ui 


lly  t! 


ic  raw  Ilia 


tll> 


Fri..  In.     Ki!;tiiii  ntH  of  ra"  i-utton. 


much  twisli 


iippi  i-rarico,  an 


-1  it-  >tv 


iral  (lifft'rei-.fe  fi'oiii  a>lie'^tO!-  lilirt 


fi?t8  in 


tli( 


t'gular  (111(1  roiii;li  siirfnic?,  wliifh  muler  it  rpiulily  ailaptaMc  l   r 


ssiMiinuiir. 


Tl" 


;il  iiietlioil  of  ilolormininR  the  quality  of  i-otton  fihro,  hy  (<■ 


up  it  with  tiio  fiiicor- 


iii'n'-»:irily  a  vi-ry  iTiuli'  one;   llO(•au^p — accon 


Umi: 


r.  Cray'-  tlii>  tliirkrifus  of  ..r.linarv  intt.m  til.rf  \,irii-(  fpom  '...,  tn  '_„,„,  „(  an 
HK-li.     •  Mi"i-si|.pl  '  .l.ltn  t;i.rr.  «l,i,.l,  is  cnsicl.  rr.l.  nt  pn-,  nt.  •!„    ilnr-t  .•..tt..n 


l-'li.,  11.     S,,ii„  i-lii". 
Ill   til.'  uorl.l.  |.n-i'Mts   miil.T  tlw  iuu-Vi.~,:,}„-  :,   Ihmui  iful   -i  run  i,rr.  mm. I   in-rfiM't 
■l''VcIn|iMii'iit.      'I'll.,  iictiiiil   li'iitrth  ,.(  tlii-  lil.rr   I-  ' r  iin   iiirl,. 


Kn;.  12.     i^'iKirtz  Hlin-. 

Acoiinliiig  to  the  authority  al)Ovo  (luotod.  from  300  to  son  twists  of  rvlin. 
lical  til!  es  are  in  one  lineal  inoh  of  cotton  tiliro. 
'  .\   lecture  delivcri'd  bffnre  the  '  Franklin   Institute."  ~~ 
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Mr.  .Ian..-    I  li..iiiiw..i,    il.-rril.r-  r..tl..ri   lil.rr  u^  tnll.i«-i;   - 

•I'll.     lilmiiM.i-   ..I    •■.■ii.iii    iirr    triiii>|.i.'' Ill      lii-«'.v    till..'*,    tliittiMi.'l   uihi 

t\>i-liMl  r."ii  •!  tlii'ir  ■'I'll  ii\i-.     A  •iclinti  lit'  till'  llliiiiiiiit   ri -rmlili-  ii  liunrr 

.i|    ».    llii     lull'.   i.ri;.'iii;ii  >    !•>  Iiiiilrii'iil.   Iiiuiiitf  rn||ii|..i'i|    mu-t    iii   iIm'   iiiiililli'. 

Ic.rriiiii^    »i  111!  lii'i  -   111!   I  .ii-li   -I'lr.   wliirli   iri\r   !•■   till'   liliri'   ulnii    vimvfil    In 

nrtaiii  lis.'lit-'  till'  nt>|K'iiniiii-4.  i.f  a  lint    lihl.t.n  uilh  a   la  in  nr  l.niilir  i.n  la.-l. 

•f\r.      Thi'  t"  i-l.i|  aial  K-rn-w    l..riii  nt   lla'  lilalia-iit  "I  crlii.ii  ili-Miiuiii-li,^ 

ii    I  r.iiii   all   .illii  r   n  yi  lal.l.'  til.ri  >.' 
^ilU   lilii-i'   iMi-^»-i.r.-   II   Tiiiiil  ilmlr   ni   |irciilialili''-   uliiili.    iiialiT   llio   jili.i   aial 

Mia  I' |M'.    ili-i  iiii;iii-li    II    rrailil.v     ir.'iii    aii>    ..liar    libri',    oriiiiiia'    nr    iiiMix'iiiiii- 

III  (la-  lil-I  |i|,i.i-,  laili  -ilk  lliriNai  i-  riiIii|iiiM  il  (>r  tvvii  H'lnirntr  lilaiiiclil -.  «  liirli 
all'  I'l'iiaiili'il  lou.ila'P  a aiL'il laliiia ll\  liv  tin'  -i'4'ri'tnai  Iroiii  a  -mall  )ilaial 
*i|iiali''l    iiiai'    ill'     |".ri-i,    aii'i   tlia  i]iialirv  ot'   th.'  *ill<   <1  »p 'U  U   pri^nirilv    o.i    tia. 

i-l'iirarliT   "I    ll '   -ii'ri'li"ii-.     Silk    til.ri'  mi    tlia   -iiilai'i'    ri-iiiil'lr-   a    liin-  thi^- 

ri'ij;  ila-  liia-  111  jiiia'ti'Ki  .il'  th'  tA'n  tilainj.it-i  i-i  mil'  ix.'i! '.iti.ili)  li.v  u  fin. 
til  ,   uliii-li  i-  lillr.i  li\    till-  -crrl  inn     a  j:i  luiiimii-  -ul.staii.'C. 

■-ilU  til'i'i'  I-  ii'il,  a-  niiii'i'ull.\  -ii|i|'"-c.l.  .it  linal  --m.i.illiiii'-- ;  Inil  \ii 
|i,,--i'--i--  nil  i'.'iii;li  ^iiitari'-.  >iiii'r  it  is  Iwi-tciJ  •^iiirall.\.  It  I'liii  I'l"  ri'iiililv  »|iiiii 
I  111   lalili.'l   In  iVIli'ij    hiiln--  iniMil   witii   -iiliif   t'l 'I'cii; ll   liiatnrial. 

t '.    \'.    lli.\         iai(  -   llnit.   tu.i  -ilk    lilalni'lit-.    ulii'.i   -i-|iai'iiti''|   ami    ua-lii-.l,   i'\ 

liil'ili'il    I'l'itiarkaliln    tnii-ili-   -I  n-ii^rlli  :    llu'^    w.'m   alili'    tu   ^^il-laill    a    wnitflil    ot'   ll" 

l^l'nin-  I  I  li'i'i'    I'i'nakinu.       Tlli^  iiiillinritA    .■i|l.\-    lliiil    llir   narrvint:    imunr    i*   Cllial 

to  I'l'i'iii    III  In  I'll  toll-  |ifi-  -quarc  ini-li. 

ll    i-   -ai'l    lliat    arlilinial  silk   ha>  many   iiilviiiitiiif'js  ovor   nutiiral  silk,   iiii'l 

Iiiiii-li  iiii|ioi'liim  c  i-'  ^livi'ii  lo  a  pri.i'i--  invinl.-il    -"mc  Iwilvi'  voafN  at;ii  I'.v  ('oiiiii 

liilairo  ill    rlianloiiL. '.    I'ari-.    ami    l»r.    i.clim"-.   at    liratfoi'.l.      llou'oM'f.   so   far 

till'   inlro.liii't  li'ii   ot'  this  iicu    arliiio  lia-  iionlo  no  u:)i'it  slii.lo-,  ami  cvorv   year 

uilm--i-  an  iin-ic,isc  in  tin-  iiii|iorliition  ot'  raw  -ilk  into  ilm  I'liili'il  Slali-.  ami 

('aiiiiila.   Iroiii  (liiiiii     tlic  lioini.'  of  the  silk  wonii. 

Ilavirii.'  ili'-i'ril'C'l   llio   |irim-i|ial   or^ianin  til'r.'s   wliich  vory  i-lo-dy  rcsi'inl'li 

asl„-tos  iilirc  in  ontwaril  a|i|ii'iiranrn.  it  is  now  imrposi-J  to  .lesorllie  tlip  pliysii-a; 

appoaramc  o|    M-lii-to'  tilirn  it-nlf,  ami   to  imlioatc  wlmrc  il   ililfcr::  I'roui  similar 

sii!'-laiioi's. 

A    nnmln'r  "I    mii'roplmloL'raplis  havo  I'Ooii   mailn  of  a-licstos   fihro  from   liil 

fi'Vi  nt  (alKiiliaii  a>l  c-tos  field-,  a-  well  a-  friiiii  fori'if.'n  coiintrii'-.      In  all  tin-. 

illii.-tral  loll-  il   uill  le  Mrcvivril  llial.  a-lii'stos  tilirc  i-  almo-t  iilnntii-iil  in  strm- 

liiro  willi   ill'  on.', mil""  tiliro-  alroalv  ilesi'rilio  1 :   namoly.   lliat  (>ai''i  appireutl> 

siiiirlc    liliro   is   ai-lnall.v    roiiipo-i'il   of   a   -nrifs    of   tino   lilamonts.      I'mli-r   a    vor; 

p'Wi'ifiil  iiiiiiosi-o|  r  llii'v  are  .-cen  to  \o  ooniposcil  of  oven  finer  lilires,  ami   f'' 

mieri'ii  clrii'iil  piiri  .-i'-,  til'res  of  ';';,„„,  of  an  iiicli  in  iliaineter  liave  leeii  sneoes- 

fiill.v    cniplo.M'it  in    liie  lal  oratory.      A-le.-to-  tiliro  ha-  no  r.iimli.  imhrieati'il   sur 

f,ire   like   u.'ol   tihr.-:   I"it    reseiiihles   a   tine    poli-lusj    metal     roil,   free   from    an\ 

serrutcil   parts,   ami   i-  altosrether  wantiiiir  in   the  eliimim;'  iirojei-tious  eoiniiio^ 

t"    the   orKunic   tilires     alreaily     .leseriluil ;     uliii-h     I'snlain-    the   ilitiieiilty    of    lli- 

early   iiianiifaetnrprs   in   their   tir-t   atlenrits   to   spin    it.     The   toa-ila  streiiirtl 

liowever.  of  til. re  a-leslos  i^  (|niie  I'ipial  to  that  of  -ilk  tihrr.     The  writer,  in  th' 

'  .laaif-  'I'll. .tti|i-. Ill  I'll   ■  Miiiiii'iy  rjoth.-,'  IniM. 

*  i'apfr    rc.iii    "ni'liil't'    lile    iinxui    ili-Illutinil    III   Juile,    IhhU. 


ho 

!'"■'"■""""  "'■   I"-   '""li "   'In-   'uIm—'.-iil-l'.-i,.!!..  |i,    ||,,,,ri.l.   I  in,  t.,,-    ,1 

u,     Miiw,    llriiii-li.    |t.|..,rt,M,Mif    „t    M ,(„.    ,„lw,.,.il.i\    .,!    th'    l>,  Mil. 

'•.A.Tiiin.'iit   l.iiiMiiiK   ii    -I lilt    iMii.'liiii.-    r„r    111,,   pari 1    ■l.t.Tiuini,,,'    il„. 

i  i.iiliintr  ..rrciiBili  ..f  the  til.r.-;  ihi^  w,i.  .I...ir.  (.m  iMii,,rr;,i,.,i,U  lii.    t.-i-  r..,l,.,| 
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'.-III-  viiriflic^  .l..t.rinin,..l  l.v  \h:   II.  T.  Itarii.-.  I'r..l.—..r  ,,r  Tin -i.-.  M.(  lill 
I  :.iv..r-it,v.    win,   kimll.v   .v,,!.,.,,!,,,;    t.,    u  i.|,;rtak..   tlil^   w..rk.   ami    liirul.li.- 1   tli.' 
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MucIl  ilitlifiilty  «u>  i-.\|frit'iici/.l  in  (.Ijtiiiuiiig  -"me  uf  tlio  iiiii.Ti.|>luitiigrinil 
_.!'  til. IT-;  -iii'i;  their  lii^-'lily  retraetiv.    .iualilies  luuilo  a  '  eleaii-eiit "  iiiii)rei,'iiati. 


ell   the   tillll-   all    illlp'i--ilalily 
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tic 


ill  !-liuw  that,  the  tiiires  talieu 
ii-li  niliiT  pliy^ieally.     The  lul 
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tallie  nature  i-.  at  miee  a 


pparelit:  >..liie  ei    ll 


thread?  are  h..ll..w,   in  .•..iitra.li:^tinetiuii  t'l  a?l.e-te>   tihre. 

I'lati!  XiX  -h..«?  ■|'hett'..r.l  tihr...  'I'lie  two  -triii<:s.  re^peetively,  niaiU.i 
'/  an. I  '.  in  the  '  iiii.T...'  altlniliKh  e.nnposeil  et  thuu^ainii  of  ili.livhliial  tihre-,  hiw- 
,.;i,|i.  ;il|  the  i-haraeli'ri>ti.-<  .if  perfeel  ery-tal?:  llie  entire  huinlle  exhihitin;: 
till'  iiptii-al   .pialitie-  ..f  a   -in^'le  tihre. 

i'he  'riietfunl  tihiT-  are  heautifiil  ...  appearaii.-.  ;  and  when  drawn  eiit  will. 
the  tiiii;er  liave  a-:  iiii.tinnis  feel:  in  faet  piis-e.?-  all  the  qiialitie-  .if  freiiniiu' 
silk  tilire.  Wh.'ii  in  nilu,  tli.'V  .-an  he  ili-tiiii,'ui>lieil  in  nm-t  .-a-e-  from  any  ..ih.  .■ 
ashe^it.is  tihre;  hut  when  dr.  ah  ..lit.  ..r  -iilijei-te.l  t..  iii.-ehani.'al  treatment  th... 
loje  their  distinetiveiie-:-.  In  the  'iiiier..'  une  hiindle  ('D  i-  .-hewn  hruken.  ai:i 
the  line  end-  ean  he  rea.lily  >eeii.  'I'he  tw.i  tihre  hiindles  have  heeii  -uhjeete.l  i" 
tersi.jiial  niiivi'inent-  ainl  .lis|)lay  iiumediately  .iver  th.'  twi-te.l  p.iint-  lli.  ; 
niinii'r..ii-  roinp.i-ite  line  lilanieiit-,  which  appc'ar  in  th.'  '  ini.'r.i  a-  .lark  liii'  • 
aeni-s  I  he  tihre-*. 

in  Plates  XX  aii.l  XXI  iila.-k  Laki'  tihre  is  pli.itegraphed.  -h.iwiiij,'  on  on.. 
a  fracture  aero-s  the  tihre.  aiul  in  the  other  the  hrokeii  ends  of  a  hiindle  o''  tihr.  - 
Of  >|ci-ial  interot  in  Plate  XXI  i-  the  infinite.-imally  tine  tihre-  "f  wliieli  i:;. 
liiindle  is  e.nnpo^-e.l. 

I'late  XXii  i'ln-lrat.-  a  tine  hun.lle  of  tihres  fr..m  the  Laurent  iaii  depo-i^-. 
twenty  miles  north  of  Ottawa.  In  eontradi.-tinctioii  to  the  Thetford  an.l  lihi  ^ 
Pake  tihre.  it-  riKplike.  sniooth  surface,  re-enihle-  that  of  a  poli-hcl  iiu'tal;  an.l  ■''.■■ 
ai'coimt  ..f  its  exceptional  refractive  qualities  the  tihre.  when  eximsed  to  pohn- 
izej  lifilit.  i-  verv  ditficnlt  to  plioto<;raiih.  The  nature  .if  what  is  stipposed  to  i  .^ 
siiifrle  tihre  threa.l-  is  se.'ii  in  Plat<'  XXIII.  Thi-  ■nii.-ro"  i^  highly  iiitcr.-tiii-'; 
for  it  -h.iws  .li-tinctly  that  the  tihre-  are  not.  as  is  generally  suppo-eil,  all  li  .' 
|ioli-he.l  steel  r..i!?.  hill  tine  imhrieati.ni'^  ii'i.l  apparently  rough  umliilating  -'  : 
fa.'cs  ar.'  plentiful.  The-e  tihros  reseinhle  in. .re  a  rougli  woo.leu  stick  with  n..til  •  ■ 
and  many  other  irregularities;  hut  it  is  quite  clear  that  even  if  these  in  any  w  ^ 
detrai-t  from  their  -nioothness,  thoy  adil,  in  reality,  very  little  to  their  spinni  l' 
qualifications,  which  presupini-cs  the  existeiu'C  of  a  considerahle  nmiiher  of  I.'.'! 
like  iinhrieatioiis  on  the  surfa.r. 

Plate  XXIV  represents  a  hreak  in  a  singh'  tihre,  the  fracture  1  eing  rei  - 
seiited  hy  the  white  iioilion  in  the  centre  .if  the  |ih.'to.  It  illu-trntos  again  ii  ' 
general  way  the  extremely  fine  division  of  the  fihre  sjiecially  iioticcalile  ah'  ■• 
the  fractures. 

Plat/'s  XXV  and  XXVT,  fihres  from  Tlussia.  and  Italy,  are  illustrated.  v 
imbrications  or  an.v  other  surface  irrejularities  in  th«  fibre  can  be  seen;  :  l' 
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!'■    tlic   rlli'|ii«IMf   i-Mii|i'l'\     r^'i  i  ■  .    IIJi-    IrillliTji'iiiiciil    :IIhI    ilcilnliMl    ri'llillcill 
till'  rlir.v -iitili'   til  llii    III11--  i'(  -i'r|«'iitiiir ;   iiml   tlir   ori(.'iii   nl    tin'   rm'k-*   (<■' 

vhi'h  tlir  ninin  riiii-i  nf  rt'ipi'iitiiti'  lia*  I ii  ili'rivi'il.' 

■  ll  liiu  Ir  r(.iii'lu>ivrlv    -linwii   in  IHiirlv   nil  ni-i-'  tliiil    ilic  -iriirijirn- 
which  the  cjiry-ditilr  ii-l«-('H   i-*   tuiitnl   i-  ••(   iKin'"n.-   uriyiii.     Smnu  of   ll 
main  points  Itiiiliii;;  iiji  t<i  this  riiii('lii>iMii  art':  thr  pr('?<i'iii't>  in  thi'  M'r|H-Mli 
111  llii'  mini  iiil  iliriitiiili-,  ililii',-  if<  .-mall  ynii'n  "f  »■*  ■'t'tfn'yiiti'il  ma^-i-;  i 
nimii-l  rnliri'  iili-i  in'r  d  nn,\  cirliniiiiti  «.  cmh'IiI  tlm-i'  whii'li  iirc  i.l'  Mn>|iiuLt 
-.irrindiirv  oriiiin;  lln'  cn-iiirrfMiT  of  «imill  mii-i.  ,«  uf  tfiii'i-',  gninile,  or  otl.  • 
i..ik.  iiiiiri'jv    -iirr.rni.liil   l.\    ilir  ^iTiuni  im-.   uhii-li   liiiM-   nii'liiMliti'iJIy  l. 
lifwkon  iitT  frmn  lln-  m;iin  m:i--(-  nf  ihi  -!•  [•"•■k-  ilirint'  llio  intruiinii  of  l: 
rock  .4'  wliic'ii  ilii-  -1  r|M'iitino  is  iin  iiltiTiil  t'ai'ii- :  tlif  Miirit.  Ii'iiticiilar  d-i 
wliirli  -It  man.v   •■!  iln-r  mii--i'>  I't  -iTinntim    nrr  MJi-rrviil  i.i  Imm';  imij  li 
sli:ir|i  iliir  o|'   -  iiiirii'li'M   •'(  llir  ni,'i--i'-  "I'  -i'i-|ii'ntirir  I'l-cm   iIh    -iirriiiinilii  . 
ciiiinin    riii-k.' 

■'rill'  nriuinai   M.ik   li'  I'lii'iinu'  v  "nM  -uliilily  tiiX  ai'm;;   il-  I'unlai-t  u': 
the  rufkh  lhi-ii.it.h  wliirli  il  hail  pi  iiitrali'il  ami  whirr  it  wai  in  iMjnlacl  v  >■ 
any  inchiilcil  ma— cs  nf  tin'  lunntry  rufk  that  lunl  Ih'imi  hrnkiMi  nlf  iliiriii(z  ti 
intrn-iuM   iif    tlir   miiltni    nia.'ina.      Thi'   iHitiT   portioii-i   of   tho   itioltcn    |.., 
woiilil  thii-  '  ■"'I  miii-li  iniirr  -mhlriily    than  the  iiiterior  portiun-i,  ainl   tin  i 
\>oiiii|  111'  a  ll  iiiltia-y  fur  them  In  ilt-M-lnp  i-rai'ks  ami  partini;  planed.     In  'v 
alteration  nf  thi  -e  primary  roeks  tn  terpentine,  thruu^h  the  anem-y  of  a.|  . 
oils  soliitii'ii.  vapmir-,  ele.,  there  wiiiilil  he  iH'rliap-i,  to  suine  (-xtent  at  !i  :i-i, 
a  wiili'iiiiiir  "I    llir-r  .  lai-k-.  lait    in  tln'  rial   llay  wmilil   he  lilliij  with  ^it|.i 
tine  ilr'Mi>iii'(l   from  aqneiai-i  ~i)liilii.in-'   fn.m   their   wall-,  ami   ihr   rr-iiliq. 
tilir(iii«  >trai'tiiri-  nf  the  -rrpeiitiiie  tilling  tln'-e  M>am<  represent-  tiie  ni'ar-  -• 
approai'h    In    a    tnie   iry-tallizatimi    that    t!.  ■    miiioral    STpeiitini)    imumr 
exeept  wliei'   it   i-  fniiml  as  I'seuilnmnrph  after  aimther  mineral.      It  is  |.i-..' 
iihle  that  this  ihiyMitiieushestos  inuy  liave  heen   formeil  -i.mi'   lime  hi  f  i, 
the  ripiaplete   altrratinii    of   the   p'-itnary    roek    into   serpi-nt  iue.      This   i-   .  i: 
pha-i/eil  hy  ttu'  fart   tliat   in  tlie  sipiithi'ni  part  of  tlie  I'niteil  States  «l. 
the-e  ha-ii'  niauni-ian  n.i'ks  liave  heen  hut  partly  altereil  to  si-rpeiitiiie,  -i  ,M: 
of  clirysiitilc'-a-hestos  are  neeasinnally  fnuiul,  ami  that   in  other  ea.=es  -em  ■ 
of  terpentine  are  found  almost  entirely  enelu-eil  hy  a  piridutite  rock  whiiii 
is  altered  1  lit  little  into  serpentine.     'Ihin  a>rain.  it  may  he  that  in  the  iii-- 

alteration   of   the  hasie  mai:m-ian   i ks.   the  seams  and  eiuviees  are  tili. 

with  seri)eiitiiie  whii-h  has  hiiu  ih-rived  from  the  main  mass  of  the  li- 
mnpnesian   rnek,  ami   that   later,  diirinsf  the  jiroeess   of  complete  alteriiti- 

of  the  rock    info  serpentine,   these  si-arns  have  1 ome   ashestifurm.  du..  • 

the  action  of  ai|iieoiis  solutions." 

'As  one  studies  these  ha>ie  magnesian  rocks  in  their  primary,  or  ii.  ii 
jiriiniiry  condition,  as   found   in   tlie  various  peridotites  of   N'orth   C'nro'ii 
South  Carolina,  and  Geor^fia,  it  becomes  almost  iminediatoly  evident  'In' 
thesu  rucks  are  hadly  cracked  and  s(..,mpd  in  proximity  to  their  contact:   \.' 
the  country  rock  through   which   they   have   intruded,   this  heiiif?  pspeci.i' 
true  of  those  containiiiK  hut  little  cliromit(>  or  corundum.     Dirinsr  tin    pr 
cess  of  alteration,  fiiese  seams  and  crevices  have  heeoine  filled  in  sum  ■  in- 
stances with  a  clay-like  material;  in  others,  with  a  compact  serpentine:  ah\ 
in   still   others,   with   the   tihrous   variety   ,,(    -crpentine.     These   scam-   ai:  ■ 
crevices  have  no  rep.ilarity,  they  are  apt  to  run  in  nearly  all  direction    mii 
are  not  of  any  considerahle  leiifrth." 

'With  very  few  e.\eo,..ioiis,  all  the  tihrcs  of  the  a-hc-tos  arc  >tanili  i: 
nearly  rijrht  nnples  to  the  sides  of  the  seam,  which  would  eonclnsively  ^li 
that  they  were  not  formed  hy  any  sliearinv;  movempiit  of  the  rock".     \v 
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..«    ..v.,,-.,,,„nl    ,,,.,„,,..,-,    ,.hn..,,|.    .,-l„„.,.    I.,.    ,,.,.„    ,,,,,„.,,    , ^,     „,^ 

f.l.r.-  wen-   l.vuiir  LjiiitliH  i-,.   u   t!,   ,1„.  -,,,„. v   .ni.|    ,„   i|„,„.  ,.,.,      ,|,   , 

luiN.'    Wr„    -h.'nriiiif    in..v.-M..„N    „(     tl,.-    r.„l>..    „|,„.l,    |,;n.     ,v.'„lh-.|'    in  ".'i',). 

tMniuitioii  i>t  II  til.rnii<  MT|wiitirif.' 

•  A.iothrr  pnint  „f  int,.n-,r   t,,  l,-  „„,,., i   ,,   ,i,,„   ,„   ,,„,„.  i,,,,;,.,  ^^,.  _^^.^. 

■  l"-Ht.M.' laii.inif   a    lar«,-   .,,i„,itits     ,1'   ,-l„-..„i,t,..   .■..,m,„1,  „    „l,j,,,    ,  ,. 

.arn.rit..    tl...r..   i.   littl-   „r   i,.,  .hn-..,, riH-nli,,,..      il„,   u 1   „[    ,„ 

'" "'"  "'"^  ''"■  fl"-«""it-'  HM.I  .nn,!,.!,,,,,  Iia.l  in   lli.ir  -r,mniti..„   In.,,,   tli. 

inolt.'ii  uweun\   ,,it.Tt>T.'.|  Hill,  ,1,,.  ,.xr.-,i,i\.'  f..r„i,„i,,|i  n|   ,|„.  ,.|-,„.u  „.i|i,.|, 
;m-.'  iii'c,.-~iir,v   t.i  th..  tnniinii,,ii  ,,|'  th,.  .■|,r>„,iilr  -i  ,-|„.„!iii,.. 
l)r-.    K.    W.    Ml.    nf    ,Ur    (;.■,,l„^.i,..,l    S„n,v.    ('ai,.,i.,.    ^iv,-    |„-    ,,|.i„i„„     ,. 
■  -ll.iHs:— 

-Th..   a-l.-M,.,   v,.i,„    vvliirl,    ,,-.n.-,-,.    ,1„.    -,.,T-Nlinr    i„    .,||   ,|,r,.,.ti„„,    ,„ 
tl„.  n-^l . -.tos.lH.ariii^'  porH..,,.  |,r..l.„M,v  ,,«,.  t|„.ip  ,.,-i«i,i  to  ti-Nn--  „l,i,.l,  |,.,v.. 

I.tvii  tnrnicl  III  til..  r...k-ii.a,"  a-  a  n-ult  of  ...n ,.     „(  ,|„.  ...»,  ,.,,1  ,H.rio,la 

-t   i,iuv,ii„„i.      Tliiit   ,„iii,.  ,,f  Ih.-iii   wrr..  form.  ,1  |.ri,.i-  to  th,.  (i„;,|  ■•ni-liinn 

1-  pri.l.al.l...   sill..,.  o<-<.ii~i,.iial   vriii^  an-  i' i,|   ,„   tli,-  crii-li,.,!  lifi..,,  •   tli.. 

greater  part  nf  thr...  vein-,  hovvt.vor,  i.  Init   litll..  ,l!-tii,.l„.,l.  a,„l   tli,.  tit.res 
an.  -till   at    ri^'lit   ainrlc^   tn  tiic  -iij,.,  .,f  ,li,.   liv-un'.' 

•Til..   iiitrii-i,,ii   ,,f  til,.   «liit,.  irrariil,.  ,liK,.,   ha-   pn.|,al,K    ,a,  n-i-.l    - 

iJilliK'ii.M.  in   thi^  .linTtioii.  -in..,.  ..It.ii   i„   i|„.   i„i„i„u.  ,„   ,i„.  ,|i|.,.,    ,,,.       . 

pn.a,.|».,|  tl,.'  v,.ins  in.T.-ns,.  i ,1  ,.,-.  „-  if  th,.  ,:..\  |,a,|  I,,,.,,  ,,p,.,„.,|  ,i,,'|,,v 

tlu-ir  a.-t,„n.     S„.„..t,„„..   --.-   ,,f  >:,.a„it..   i„va,l,.   ,1,.,   „.rp..„t t,,,]   ..,,'1 

,.tf  the  H-.l..sl„s-l..,iniin  r.M.k  ,.„tin  l.v.  -,,  that  tli.'  «.,rki„t'-  hav..  t,,  I,.,    .l,.,,,- 

'.'""•■''•      ^^■'"■"  "  '■'" •'  •-' I  a-|...st„-  r.„.k  has  |„.,.„  ..„t  „tf  hv  tli,.  a.ti,.,,  „f 

laiilt.-,  ko<m1  frroiin.l  i>  p..,..rall,v  f.,m„l  a^-ai,,  l,y  .Irivi,,^'  f,,,-  a  sh„rt  .li.|a,..-o 
thrdiiKli  the  li  irri'ii  wall." 

'In  «l,at..v..r  way  th...  f  .-„n.-  «,,■,.  ..aiiM.I,  a,„l   i,    i-  v,.rv  p,„l,al,l,.  that 
they   h,>ve  ho..|,    fnr„.,.,l   hy    th,.  jrn.at    pn„.,.-  -   „|    „„.ta,„„r|;h,-,ii    ,„  wl,i,-l, 

t  ,<•   m-ks   w,.r..  ,.xp„...,l    in    tl„.   ..ha,,-,.   f, ,   ,i|,„.iti,.   ,„att,.r   I,.  s,.rp..„tin.. 

til..  v..,n  aslt.st.is  ap,..Hrs  n„.n.  naturally  t„  ha;,.  I  ,,.„  pr,.,l„..,.,l  |,v  a  pr.M-.Ms 
ot  -.vregnti..!,  ,.f  -erpfntiinai-  n.att.r  fn.ni  tl„  .i.l.-  .,f  ,1,..  ,;„„„,  v.^ry 
inii..li  as  ,„-,l,nary  ,p,arlz  in  many  n,in..ral  v..in,  „  kn..un  t,.  hav..  I  ....n  pr,,- 
.l,K-o.l.  th.>  s,>Kr..«at.^.l  „r  intiltrat,,!  tnattor  -ra,|„ally  tiUin.^  il,..  ,jri«inal 
h-suro  a.,.l  n.oPtinK  at  „r  n.ar  th.-  ..ntp  :,i  pr„„f  „f  ^hh-h  ,h,.  pr..s.n,..,.  „f 
a  oomh  ,.r  parf..h.s  „f  in.ii  is  v.ry  „ft,.„  f,„„„l  .„.,.„pyinp  „„,  ,„,,„,  ^f  j,,„ 
vein,  a,„l  ,„„t,.  frequently  tli.-..  ir,.n  ;,rai,„  a-.-„„i..  ,Mtfi,-i..nt  si/e  to 
for.,,  a  regular  parting  ..f  ir.,n  „re  in  the  til.n..  T„  thi-  n.-p..,.,  nshosto* 
.'■ins  n-..n,l,|..  v.ry  ,.|„s,.|y  niin..ral  veins  with  .piart/  ,.r  ..al..il..  which  fn- 
-|..e-.tly  ..„nta„i  alternat..  layer,  „f  „r..  .„,  ..i,h,.r  si,|..  ,.(  a  ,...nt,.al  .-Mnl,  „f 
er.vstal..     The  arrang,.,n..nt  als.,  „f  tl,..  Hhn.  at   vi^ht    a>n:l..s  ,„  tl,..  si.k,  „f 

!';;;!;'""":  ''^^'"■'  ■•^'"•"i"  ^f '■"  .""•  '■"'•'^  ''^^ ' "  '•-•"■■i-'i.  ^  con- 

tirmat.iry   evnh'tiee  ,„   the  sain.,  .hnit,,.,,." 

Mr.  George  Merrill  h..l,ls  that  the  .nvi,-..-  in  tl„.  >,.r,K.,itin..  an-  ,1,,..  to 
^l.nnkage.  such  a.  is  in,.i,l..„tal  t„  tl„.  .-h:,,,..  „f  ^  lu,,',Iv  hv.hat,-:!  ,,„lloi,lal 
'ul,-tance  into  a  les>  l,y.|n,t,.,l  a,„l  n,„n.  s„li,|   ,„,„i.  an.l  p,.,.hap-  aU,.  to  a  loss 

..t  s,l,..n.  as  suggest..!  l,y  l'r.,f..ss„r  K,.„ip.      I|. .npan-  thetn  t.,  the  shrinkage 

■  ra.-ks  which  api:oar  in  ..lay  ,.„  .hying,  or  tl,.,s,.  wlii.-l,  re,ult  froni  th..  shrinka-e 
"I  ^i  gelat,„o„s  mass  of  ir„„  ,arl,onat.>.  ,,s  i„  ,]„.  so-eall,>,l  =eptarian  nn.lules  of 
elny-ironstone.  Th,.  mas..,  of  ,orp,.ntin..  are  snpposcl  to  hav..  ,in,lergon..  a 
Pn^eess  of  liydrnti.,n  an.l  swelling,  with  a  s,.>.sc,,„,„t  -hrinkaire  whl,.],  pnuluccl 
cracks. 
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'■'"7  -"''.V ''  '""  ''"^"  •'"■"""'  •'"■  "'''"••  -'"-  -  'I'"  -.■.■;-.„„,,/.„,„„ 

•■     ""■   »"l'. '■■."■k  ;"<v' Tl,..  .-Ih-,,.-  ,.,„   .,„K    I.,,,.   I„.,.„   ,..n,H..l  nt„.,. 

Ih.'  -iriii  iitiiii/iiti..i,  .,t  ucljiM-.-iif  i.iirt-  III   fti,.  rM.'k,' 

''''■■  "»""•'•-  "•'*■ -I  h   tl„.  t„r-„„i„«  ,n,t|„.,.,ti,..  ,.|.,,r  „,,  ,„.,„v   ,,.,„„.  i„ 

.   .nn..x,oM    wifl.    flu.   r..r.nnt,..M    of   ti-„.v-    „.    ll,-   -,r|..-„r ,,„■.     ,,„1   .1,.,,,,.,, , 

.I-I..-I..-   tilirr   tluivi,,;   l.Ml    th.Tr   „iv  .till   ,„,..i>    .|il.-'i..ii-   ,,,  I,..   „i,-u,.r,.,| 

A-,nMi„«  ,l„.t  ||,r  -.•["•i.ln.r  in  rh.    Km-I.tii  Tmv„-I„|.-  i-  ,u,  nh-riih.  „  pr,.. 

""■'    "'    '">■''''>■    m.mi,.-i,iii    im .,   Turk,   nn    iiii|...rt;,Ml    |.,,i,it    r.-.,,..,,,-   I,,   l„.  ..^ 

'' '■  ""•'   """   '-•  ""■  '•'•I'""'"  '"•'"■•-I.   tl,,.  „„.r,-.,-,.  ,„  v,.|„ ,|,n.„L.|,  I,. .In. 

"■  ':  ai„i  th,.  f..ri,i,itini,  ,,|   th.-.-  fi-,i,r.-  a<  n...,.,,t.i,.|.-  (,.,■  tl„.  til.iv, 

l!-ini,K    ..II    III..    ,il.„v,..    Sf,.|Tv    ll,.„,      l,„-    -|„,wn    i|„„     ,|„.    ,,lt..,-„ti,,„    „t 

"    '"■  "" "■I"'"' »-"l'l   •■"-  lit   i>i  '»>   M„T.., f  v,.|„„„.  „„,„„„ri„i;   ,,,  „v,,r 

'■•'  !-r  .-nt.      \.,w.  a.Jinitr,,,..  i|,.,t  -,„„..  „,■  ,|„.  -iji,.,,     ,.,  ,.„.„  ,,  „||  ,,,^„  ,^^^^, 

I-  l.-i   n,  th,.  |,n.,.,— ,,|  |,v,ln,ti„M.tlu.r..  inii-l  >lill  lun,-  I,...,,  ;,  i;,-.,,,  ...v,,,,,,-!,,,, 
■•       I"..   -l.i»r..  ..f  tl„.   |,r...-,.,,.  „„.!   tin-  ,.x|,i,n-i..i,   ,„i,-r   „t    ,i„.   -.„„.■  .i„„-  „„.„„ 

'''■"""'  I"-""-'"-"  '«   tl...  iMt..ri„r  ..f  tl,..  n...k.   -i,„.,.  ,|„.  -,„.r,„„„|,„^.    ,„n„„ti„„ 

■l..>il.t...il,v  l„.|„„„..|  i„  tl,.-..  r.M.ks.  „,„|  ,|i,|  M..t  ,,ll„w  ,,t-  ,-.v  ,.M.M„-..  ||„ ,,1, 

i-v„>..  it,  v.,lu,„...      I,  „■„-  th.i,  it.„.,.-.il,|..  that  H-,ir..- |,l  hav,.  I,.,.„  r„n„..,| 

,ii   (111-  ^tajfc. 

It  -.v,i,-  i.n.l.ahl...  I,(,w..v..r.  that  a^  s,..,„  a>  tl,..  |,r,«...-  ,,f  alt..raii,,„  wa- 
■  '-li-.l.  a  r..a.lju>tn,..nt  ii,  th.-  r.«.k-i,iiis«.,  t,...k  pia....;  h„t  i„  th.- ,.pi„i„„  „f  ,|„. 
'n,.r.     Ii-   r..a.lju-tmcnt   r..>,ilt<.,|   i„   th..   f,.rt„af i,.„   „(  j.,i„,-   ,..i.|   -li,.k..,wi,|..-. 

i  i-t    a-   »,.   Hii.l    th.-rii,   at    th.-   pr..«..|it    tiiii...    in    th..   .piairi.-.         Tin-   ,| yy    i- 

'  -tantiat,.,!  l.y  th.-  fa.t  tl,.,..  in  th..  mi,,.-  at  Th..tf..r.i.  ni, r..,i-  pi -  ,.„„  |„. 

■■"    wh.T..   th..M.   tissur..s    (,,„w    a^U.<t„s   v..ii,-|.   ,.„t    rirhf    fhr.,ii«l,   ,i,,i,„-   ,„„| 

'K.H-i,|,-.      Th,.  ii.-xt  .|il...t,...,  ari-in^'  i<.  I„,w  hav,.  th..-..  t,-„,.,-  I,,,.,,   |,.r |; 

•\  -  It  thr-.iiirh  -hrinkan..  .|i„.  f.  a  h-  in  -ili..a.  .,r  .in.,  t..  shri„ka«..  „f  th,.  r,...k 
i'.."  thr.ini:!,  ,.„„\\uv!f  .\„w.  if  tli..  ..ra..ks  «..r,.  f„r.i,...l  tl.r,.nK'h  >li,.  1„-  „f 
-lina,   th.>.v    wnul.l    hav,.   h.vn    f„nn...l   .intintf    th..   phh..-   „f   alt..,.ati..n.    that    i-, 

I    i'T,.  th,.  joint-   an.!   -ii..k,.nsi.l.-   w.-r..  f,,ri I:   l,„t   thi-   w,,iil,|   hav,.   U.,,,    i,,,' 

|'.--il.].»     a-  already  ,.xplain,'.i. 

Til.,  in., St   i-ati-.tial  <.xplanati,,n.  an. I   th.-  ..n..  wlii,.l,  ,„-  l.,  nam   in..-f   -i,p- 

I"'  IS  that  thp  f,.riii»fi.,ii  of  i>ra..k>  «„-  ..an-.-.l  l.v  <.o,,lin«  an. I  -hrinkai;,.  ,,f  th.. 
r..,k-nni<*,>s.  sitnijar  to  th,.  fonnati.,!,  .,f  ..ra.-k-  ..aii-.',l  l,y  ;h,.  -Iirinka..',.  ,,f  a 
t'.i^fn,.,iis  nni-  oi  in.n  ..arl.onaf...  in  th..  -..-.-all...!  -..ptarian  iMHinics  of  ..[ay  ir,,,,. 
-I  :  ..-a-  -,iM:)-'..-.t,..l  hy  .M..rnll.  It  i-  als,.  pn.l.ahk  how..v..r.  that  th..  ,nfrii-i,,n  of 
'!■'    ••  irraniti..  .iik,.s  so  frtMiueiitl.N   nirt  with  in  tho  s,,r|«.ntin,.  mass,.-  has  ,.ans,.,|. 


iuTsi   ri.k-iui. 


(,'\    uuii    I'hysiuitraphv,   pa(;e   .".(Iti 


or  fuciiitatcil  ti 


K'lont  I'xtciit,  tlic  fiiriiiiit 


i"ii  I'f  iiiiiiicrini^'  rissuros  in  tl 


ato  pr 


oxiimt.v 


i.f  tl 


icso  intrw>i()ii~:  !iv  riipiil  di'livilriitiini  due  to  t 


ic  null.' 


hoiit.     Tlie  fiict  (lutliiiiMl  in  a  prcccdintr  piiriigra|)li.  ntuncl.v,  tlint  very  I'reipieiiii 


l» 


'd 


nil  iiivuiniilation  of  nshp^tos  veins  i-; 
diko<,  seems  to  sul^tnntiatJi  this  theory. 

Tlie  hitter  presupposes  tlie  preseiiee  of  water  in  ^'renter  (piantities  than  .. 
adinissiole  in  the  torinatioii  of  ser|)entine;  but  thi-  condition  is  (piite  probahie, 
siiieo  tlie  roek-niasses  must  liave  all  heen  in  a  senii-inanniatie  state,  in  order  i. 
undergo  these  varied  ehaiiges.  The  assumption,  liowever,  that  the  fissures  in 
their  entirety  are  the  result  of  a  coolinp  off  in  the  rock-mass,  where  the  lati.  r 
WHS  in  eontaet  with  the  country  roek  which  it  had  piiietrated,  cannot  he  v.i> 
well  upheld,  in  view  of  the  fact  that  in  many  portion-  of  the  serpentine— ovin 
when  in  contact  with  the  country  rock,  no  asbestos  veins  are  found;  while  In 
the  same  >erpcntine  mass— >,]nietiiiies  far  from  the  contact— a  large  nuniher  ..f 
veins  may  occur. 

With  regard  to  the  manner  in  which  these  cavities  or  fissures  were  filled,  it 
must  he  stated  that  this  is  a  subject  upon  which  only  one  or  two  opinions  have 
hitherto,  heen  advanced:  due  to  the  fact  tliat  the  formation  of  such  wonderfully 
delicate  and  silky  fibre  has  no  i)arallel  in  nature. 

U.  P.  Merrill'  si)eaks  of  a  similar  crystallization  as  taking  place  in  gypsum 
and  calcitc  under  almost  identical  eoiuiitions.  Tn  the  first-named,  the  crystal- 
lizntion  apparently  takes  place  by  a  process  of  growth  from  one  of  the  walls. 
considerable  force  1 .  ug  manife-ted.  sufficient  it  may  ho  to  rupture  the  rock-m;iss 
m  which  it  takes  place.  It  is  (piestionable.  h.iwever.  whether  Mich  condition- 
existed  in  the  case  of  asb.-stos;  lien<'e  we  have  to  turn  to  other  observations  (.,v 
an  adequate  explanation.  We  know  that  asbestos  fibre  is  an  example  of  fibres 
rr.vstallization  due  tu  cr.vstallizing  aer<,ss  a  fissure;  but  why  it  is  so  finely  fibrous, 
or  liow  it  gained  its  present  f,)rm.  cannot  be  explained  to  satisfaction.  Da.ni 
refers  to  this  point  only  in  a  general  way  in  his  Systematic  Mineralogy,  lS.-,0: 
.Section  ir.  Theoretical  rrystallogeny.  page  124,  as  follows;— 

'In  aggregated  cr.vstallizntions  there  is  a  mass  of  material  entering  iiiM 
the  solid  state  together,  and  no  opportunity  exists  for  single  crvstals  to 
pirfect  themselves.  While  a  li,,iiid  mass  is  cooling,  whenever  the  tempera- 
ture of  solidification  is  rcache.l.  at  numberless  points  throughout  th«  nn,-^. 
crystallization  will  begin,  and  together  an  aggregation  of  crowded  crvst„l« 
or  grains  is  produce.!,  witli  no  external  regularity  of  form;  in  other  wor  U 
the  granular  structure.  The  same  will  happen  in  a  crystallizing  solui;  n, 
It  till'  jirocess  goes  on  rapidl.v. 

'When  a  solution  is  spread  thinly  over  a  larg..  surface,  minute  <t  - 
talline  points  encrust  the  whole,  and  if  the  solution  be  gra.liiallv  siippli-.l, 
a  crystallization  goes  on.  it  is  obvi,„is  that  the  minute  points  miv 
eioiigate  intn  crowded  pri-ms  of  fibres,  pro.lucing  a  fibrou.s  structure,  S,  .i 
a  structure  .s  ..ommon  tn  narrow  seams  i„  ro,.ks,  and  the  fibres  are  usu.'lv 
elongated  across  the  seam.' 


'  Till"   fnrni.iticii 
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It  seems  tlut  il 


lis  imniynipli  rt'frr-.  t.i  ■■! 


.-nine  arc  elongated  across  the  >cinii 
m.res  of  elirj-sotiie,  like  those  of  oti 
:■  like 


:ir.v><>tiii';  \„ 


ihe  cr\>tii 


.1'  Ihe 


I"  '!"■  l"-.Tiv  n,...l,.  ,l..>,.ril„Ml.      IV^il.ly  th, 
n<Tiil-,  have  I.^m   |in»lii,-r.|    |,v 


ler  tihriiiis  mi 


o,.a.o„al^  found  ,„  <,„.,...     n.y.,.uU.  ,..,,  ,,,,.  ,,„„,  ,„  „,,,^, ,^^,„,^,,^.  ^  ,. 

■■.Nstalhnmon   winch  took   phav  nnd-.r  .•onditi„ns  of  hi«l,  t..n,re,.,„nv  ■.u.i,..- 

-reme  pressure      Mr.  Cos^elef,  ref..rrin.  to  ,.,v-t nn„..,..U  ,..„..,,„..  ,,„|,|, 

tlw.t  they  owe  tho.r  origin  to  the  a.-ti,.,  „C  -up.rhe;,„.,|  w,„..,-  i„  .h.  nH.k^  .  vi.w 

Hi  which  Dana  concur>:  for  he  admit-  that  the  caus.  „,  meta.nor, ■  .I,', ,.  ;, 

sabterranean  heat,  together  with  moisture  and  prcsuro.  [t  is  a  w,.ll.i:„„v„ 
t-t  that  rapidity  of  cn„ling  tends  to  produ-e  the  .da>~y  ,.„nditi..n  of  nn,,,-,.,!-- 
while  slow  eooiin,^  is  the  condition  most  favo„rahl,.  ,o  ...rvstaliizatioM.  and  fo,'. 
this  reason:  ,t  we  presuppose  an  inf.nsc  heat.  e.Mivm..  ,:rc<s„n,  and  a  slow  pn,. 
cess  ot  cool.ng.  a  tine  delicate  crystallization  will  h..  ,1,..  nhima.,.  n-ul,  i,  i- 
very  prohahle  therefore,  that  in  the  caso  under  consideration,  the  serpentine  has 
parsed  through  all  the  ahove-inentione.l  stages,  and  produ.-.d  what  ;,  now  ,.allcd 
the    mineralogical  parailox.' 

But  another  important  question  now  arises:  what  is  tho  sour.-c  of  ,!„.  vein 
filing?  In  answering  this  .piction  it  mus,  l„.  „a,..d  that  ol  sorvaiions  i„  ,1,, 
held  have  greatly  strength.ncl  the  I.elicf  of  ,he  writor  that  ,!,..  ,l,rvsoti]e  fil„v 


I)  K  K  V        I)        (• 

IJ.-  .s«tu.n»of,..„mypartii,K  (natural  »ize)  illustnitinK  ih- Micce.s»iv,.  ,1h,«,. 
njiitt.r  tliriMigh  si((r.t,'i.ti,in,     F,ot  H,  Kanp-  \\  Th.tforrI 


ition  nl  niimral 


r  \V   ■,    i'"'  ;**■■'"■"""•■•  ""Il  Ki-ains  of  chnuu..  iron  on-  on  c.,„l«t  Im^  «cl,    V 

i-  f'"''.*^'^''"' I''>1>' Ki-'iii  »''ri*ntiiH-. 

K  I)ark  l.luH  s,.r|.fntin.-  with  (trains  of  .hroiii.-  iron  or.-. 

(I- )  h  in.'  a«be»tcis  laces  M(i  and  l-'.VJ  of  an  iiiili  thick 


'  Kfport  of  Ueologiial  Congress.   1888 
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Im*  l)tt'ii  t'liriiicd   tlirontfli  -cirrctrtitinii   of  <or|X'iitiiic>ii<  matter  fripiii  tlic  sides  (if 
the  ti>siirf.     Ill  sii|i|((irt  <it'  this  tlii-nrv  it  niu.v  lie  iiii'iitiinitMl  tliiit.  a  (jrcat  iiuiiilii-r 


if   veil 
ills 


-fs|H'cia 


lly  til, 


)f 


II  rm 


r  siz( — liavc,   in   the  iiiiilillc.  hctwi" 


the  tv 


walls,  a  partiMn  (if  si-r|(<Mitii;iiiis  mutter  iiml  ihrcuiie  irmi  ere;  that  the  arraiisre- 
meiil  iif  the  tilire  is  at  ri(rlit  aii^rles  id  the  >i<les  of  the  tis^-iiri'.  exceptiiij,',  (if  eoiir-e, 
tlidse  veins  which   have  heeii   distiirh' 


I  that  further — and  this 


till 


iin|((irtant   proef — sdiii 


if  th< 


h   the  prdees^  df  fdniiatidn  (if  the 


ashestds  has  iidt  lieeii  edmplete(|.  exiiilii  ■ranjreiiieiit  .if  alternate  layers  dt 

mineral  matter  fnim  the  -ide^  df  the  hiiIIs  ir  to  mettdliferoiis  veins,  which 

tre(iiieiitl,v  eontaiii   alternate  la.vers  df  ure  nn  either  side  df  a  central  eiimh  df 
mineral. 

!n  snppiirt  of  the  seifremation  theory  the  writer  may  mention  that,  he  lia~ 
tdiiiid  a  seamy  iiartiii);  with  a  small  asliestos  vein,  in  one  of  the  diitcrops  on  lot 
l;f.  rantre  V.  Thetford.  near  Kdliertsdii  station:  which  shows  very  clearly  that  the 
successive  la.vers  of  the  miin  ral  matter  were  deposited  from  aijiieous  sdlution- 
from  the  walls  of  ser|M'ntine. 

The  latter,   when  freshly  hrokeii.   is  of  a  grass-(j;reen   colour;   seems   to  In 
softer  than  the  peneral  run   of  scriK'iitine.  and  apiH'ars  to  have  undergone  eon 
siderahle  crushing  movement^.     Seamy  partiiiffs  ruiiniu);  in  all  directions  (x-ciir 
fre<iueiitly,  sometimes  eontuinintr  fine,  silky,  asljestos  fihre.  and  at   other  time- 
holdintr  ask'stos  which  has  not  cdiiipleted  its  process  of  development  and  forniii 
tioii. 

The  foreffoiiiK  discussion  of  the  theories  c(iiicernin>r  the  formation  of  ashestc- 
fihre.  relates  only  to  what  was  termed  on  pajfps  4s  and  +<.t.  -vein'  fibre;  but  this 
(l<H's  not  explain  the  formation  of  •  slip  '  fibre.  Observations  in  the  field,  however, 
tend  to  show  that  the  relation  of  both  varieties  seems  to  be  very  close:  indee.l  it 
may  be  stated  that  everythiiin  attirme<l  with  reitard  to  '  vein  '  fibre  may  be  eoKent- 
ly  appli.Ml  to  '  slip  •  fibre  also.  That  the  class  of  fibre  (jeiierally  called  the  '  Brouirli- 
ton'  fibre  was  orijrJnally  'vein"  fibre,  is  substantiated  by  the  presence  of  whole 
blocks  of  massive  ser|)entinp  having  re^rular  vein  fibre  inside  the  'slip'  fibre 
zone.  On  the  Taiitfuay  property,  lot  l:!,  raiiffc  VI  I.  Brounhtdn.  for  iiistan.c 
the  writer  obsiTved  in  a  i>it  U  feet  .W]),  close  to  tlie  easterly  corner  of  the  lot, 
massive  serpiMitine.  with  a  s«.ries  of  parallel  asbestds  v.-ins  distril)ute<l  over  :, 
small  area  r,  by  s  feet.  These  vins  are  from  \"  to  i"  thick,  deliverinjr  a  hijrii 
tfrade  '  crude  '  fibre,  and  sli.iw  m,  effects  of  disturbance  of  any  kind.  The  sei- 
pentin.'  itself  exhibits  no  slickensides.  joints,  or  fissures.  „d  seems  to  ha.c 
escaped  the  crushing  iiidvement  dr  re-adjusting  forco.  wIkisc  effects  are  so  w.  ii 

<iisplayed    in    all    other   pits    of    that    re- On    tli,.    ,.,Ufes     of     the    massi^,■ 

serpentine,  however,  a  grailual  change  may  I liscrved  ;   the  veins  sjilit  up.  >vv 

lacerated,  shifted  out  of  tlwir  pdsitidi,.  and  merge  :;ra<lnally  info  'slip'  fibre;  a 
iondition  in  which  almost  all  asbestos  is  found  in  th<.  immediate  vicinity. 

Further  evid.-nee  to  that  ..ffect  has  !„><.„  .i.itieed  in  the  pits  of  the  '  Lii  i: 
Asbestos  Company.'  and  the  '  Eroughton  Asbestos  Fibre  Compnny.'  As  a  res"it 
•if  numerous  observations  in  the  field,  it  seems  now  pretty  well  established  tl'  ,t 
the  peculiarly  crushed,  and  highly  slickensided  '  slip  '  fibre  s*.ri.entine  of  Brouj:  i- 
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'■"   Wf  til..  .-IIS...   til..  ii.l.iii,...|it   .triita 
«n"lil  I..-  all  twist,..!,  .•oiit.irt,.,!.  i„i,|  tlirust  .isuii.l..r;  wli..r..|i,,  ii>  „  „r.,t,rv  ..{  f-i.-t 

.111   ro..ks  a....onip.i>i,vi,iKr  ,1|- .  ,..r,K.,i,i,i„  l,,.],  d ,   ,li„w  aiiv  ,.tr,,.t-  „f  viol..,it' 

||i>nipt,ir..;    i,ut    all    .•.,rr..sp,„..i    ,.,   a    ....rtaiii    ,trik..   aii.l    .lip.   a~    i.    pr..,tv   v..|| 

..li>..rv,.d   „„    tl...   >outl...rl.v   .....ita.-t    in    all    th,.   ,i,i,i,..   „f   ,| u,H,.t.      y,',,   ,||i, 

nason   „  app,...r>  nior..  r,.as.„iahl,.  t..  Mippos,.  that,  tl ri».i,ial  r.H.k-.,livin..- 

i.nw,.  „i„..tly  from  l,..|ow,  iii..r,.a....l  its  v.ilu.ii..  sl.iwly  thmuKh  liv.lrati,,,,  ami 
att..rwar.ls  wnt   throu^.h  th.-  staK..s  of  a!t,.rati..,i  ahov,.  ..ntlin..,!. 

Depth  of  Asbestos  Deposits. 

■Ashestos  f.m.i.l  at  a  ,l,.pth  of  4m  U-rt.'  Tlii,  i.  th,.  latent  important  n.-w- 
Iroiii  th..  ..shestos  ,listri,.t.  in  tlio  Kast,.r..  Townships  of  tii,.  I'rovin.-..  .,f  iixu-U;: 
I  Ins  iiitelliK,.ii,.,.  is  si^.,iiti,.ant.  iu  virtu,-  of  th,-  fa.-t  that.  tli..  Kr,.nt,-st  .k-pth  of 
the  pr,.s,.nt  asl.,.stos  min,.  workings  is  ah.mt  i'(M)  tWt.  Th,.  .lis.-ov.rv  of  a«h,.sto~ 
:'t  this  tfrenter  ,l,.pth  was  made  as  f,,dows:— 

\Vh,.n  the  r.la.'k  I.ak,.  Chr.nn,.  aii.l  Asl...stos  Canpany.  ii,.ar  lila.'k  l.ak..   lia.l 

o..mp]ete.l  th,.  sinkinjr  of  th,  ir  shaft  to  a  .l,.pth  of  4(.<.  f,.,.t-whi..l,  .haft  ha.l  I n 

Mink  with  .1  vi,.w  to  ..xpl.iriiiK  tli,.ir  >fr,.at  .•hr.nii,.  ir.ai  or,.  ImhIv,  ,ii,.y  ran  in  a 
ilritt  passing  thn.uKh  a  .l.posit  .,f  ,.hr,.niit,.  aii.l  -,.rp,.ntin,..  an.l  Il.ially  -trikiii« 
ii  series  of  •  asl«.stos  "  veins  .,f  fr.Mii  I"  to  J"  tlii,-kn,.ss:  th..  ash,.st.,s  [...in^r  „f 
«r..at   silkin...s   u.i.l    Hexil.ility.     Tlii>   -strike.-    how,.v,.r.   would   n,.t   1...   of  jrr,.at 

Keiieral  i„t,.rest.  wvre  it  not  for  its  l,..arinK  on  tli,.  i> irtaiit  ...•„, li.-  .„ie.tio., 

Ml  I'oniiexioii   with   ashest.>s  liep.isits. 

H,.f.,re  ent,.rin^r  into  a  ,lis,.ussion   ,„i  tlii>  suhji^.f.  it  shoul.l  h,.  stat,..l  that. 

" "*'^'""'  "^  »•'•■  IHTniaiien.-e  an.l  iK.rsi.t,.|i,.y  of  ash,.st.:s  .lep.isits  is  a  .leli,.ate 

"'»•■  It  is  a  ,|U.'stioii  .•.iii..,.rninn  wliieh  tVw  ^',.ol,.^Msts  .,r  en(fin..,.rs  familiar  with 
<'xi-lin»f  eon.Iiti.a.s  have  as  yet  ventur,.,!  an  opini.in:  l.iit  fnaii  an  .....ai.Mni.. 
stan.lp.„nt  it  is  hi^'hly  .i.-sirahle  that  the  .|U,.stion  of  th..  ...mtinuity  of  asl,..stos 
'li  posits  shoul.l  he  jriveii  ..l.is,.  att,.nti..n;  Mii..e  th,.  fiitiir,.  of  a  .iistrii't.  wlii..h  at 
indent  is  the  ,.hi,.f  sour,.,,  of  the  worl.lV  supply  of  .ish,-st....  ,l,.|.en.ls  m.,re  upon 
tl'  ilopth  of  its  kiu.wn  ,i,.posits  than  on  the  o|H.niii-  of  ii..w  niin,.s;  if.  tli..r..f„n.. 
tl...  writ,.r  v,.ntur,.s  an  opinion  on  this  siihjeet.  has...|  primarily  .,ii  ol,s..rvati.,ns 
I"  llio  fi.'l.l,  he  .l.K-s  so  more  with  a  vii'W  to  stimiihit,.  .li~,ii-ioii.  than  to  pr,..,.iit 
ui  «   anil  extravagant  theories. 

I.  the  min,.r  familiar  with  the  miniiiif  of  niin,.rals  ,.ther  than  asbestos,  it 
vill  iipiH.arstraiifr..thatadistri,.t  whor^.  hist..ry  exten.ls  l,u..k  for  ov,.r  thirty 
»'iirs  possesses  no  r,.,.ord  of  any  kind  repardinp  the  .-hara-.ter  ..f  asbest.is  ,l,.posits 

M     u'.uTn'sti'Nt'!.  **■■    •■'''"■   '■''■'"''    '"■'•■"■    ""*    ^'""'•-    >»«»•    ""■"""•'   "'•»>'-   fau„.lian 
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below  11  il.'iith  of  2(K)  feet.  As  a  matter  of  fact,  tluTC  is  no  visible  evidence  in  an> 
existing:  asbestos  quarry  of  tiie  extension  of  tlio  deposits  below  a  depth  of  2i':. 
f.-.'t:  and  it  is  ,io  l.ss  rcnmrkabl..  that  tliis  new  disi-overy  was  made  accidentally, 
in  a  mine  of  anotbiT  class  i>f  mineral.  If,  liowever,  we  consider  the  niethod- 
rmploycd  in  the  exploitation  of  i,sbc>tos  nuarries,  and  also  tlio  ditHcnlty,  or  rathoi 
impossibility  of  testinjr  the  deposits  by  diamond  drilling,  duo  to  the  fibroii, 
nature  of  the  nK'k  and  mineral,  it  will  l>e  at  once  apparent,  that  this  lack  of 
knowledpe  is  due  to  causes  arising  solely  0>it  of  the  peculiar  oi-currence  of  the 
mineral. 

To  treat  the  subject  undci  consideration  from  a  practical  standpoint,  it  will 
be  necessary  to  consider  the  results  already  obtained  at  the  present  known  depth-, 
and  ascertain  what  deduction-',  if  iniy,  can  be  made  therefrom.  In  conjunction 
with  this  imiuiry,  reference  shoiihl  al>o  be  made  to  the  genesis  and  structur;il 
geology  of  le  deposits,  as  well  as  to  the  character  of  the  formations  with  whi.  !i 
they  are  associated. 

Before  a  company  organized  to  mine  asbestos  commence!  operations,  it  i- 
necessary  to  consider  such  fpiestions  as  (1)  the  amount  of  mineral  availal^li  ; 
(2)  the  cost  of  its  extraction;  (3)  the  cost  of  refining;  and  (4)  the  probable 
profits.  These  arc.  of  c(jurse.  considerations  common  to  all  branches  of  minim;, 
irrespective  of  the  character  or  class  of  the  mineral  occurrence.  In  almost  iiii 
i-lasses  of  mining,  the  methods  of  exjiloitation  are  characterized  by  the  prepara- 
tion for  the  stoping  or  winning  of  the  mineral  through  shafts  and  drifts.  l',\ 
ploration  by  diamond  drilling  is  fre(iuently  resorted  to,  in  order  to  ascertain  \\«- 
value  of  the  property,  before  any  considerable  expenditure  is  made  in  the  in- 
stallation of  costly  mining  and  milling  plants.  The  examining  engineer  is  tlnw 
usually  enabled  to  form  rea-ionably  accurate  conclusions  from  available  data. 
In  asbestos  mining,  however,  the  ca-^c  is  different.  Here,  the  extensive,  b'lt 
mostly  low  grade  ore  bodies,  do  not  admit  of  underground  working  such  as  i- 
generally  employed  in  mining  of  other  minerals;  and  in  the  opinion  of  ilic 
writer,  only  in  the  rii'her  asbestos  mines  can  the  method  of  underground  minlnt; 
—as  inaugurated  at  Thetford  by  Mr.  George  Smith,  the  general  manager  of  the 
'  Bell  Asbestos  Company  ' — be  followed. 

The  usual  practice  is,  to  start  quarrying  on  a  promising  spot,  and  tiiis 
quarry  is  gradually  widened  and  deepened  as  work  progresses.  In  the  majority 
of  eases,  however,  the  claims,  or  undeveloped  properties  in  the  disti'ict,  h:ive 
nothing  more  to  show  than  surface  outcrops;  and  only  occasionally  have  pts 
been  (i|iciied  to  depths  of,  say,  1,5  to  20  feet,  to  thus  afford  some  grounds  on  wh  li 
to  base  an  estimate  of  probable  value. 

The  inquiry  may  then  suggest  itself:  'why  not  open  up  these  prospects  by 
sinking  shafts  on  the  ore  liodies? '  The  reply  to  such  a  query  would  be  that,  ilie 
very  irregular  character  of  asbestos  chutes,  both  in  lateral  and  vortical  dirccti' us. 
does  not  admit  of  intelligent  exploration  by  deep  shafts:  for  example,  if  a  shift 
is  started  on  what  is  consid(>red  an  excellent  surface  showing,  it  may  be  expected 
that  immediately  beneath  the  surface  a  lean  chute  will  be  encounterod;  ;in'l 
if  by  chance  it  is  found  that  this  lean  chute  extends  vertically  for  some  dista'  ''o. 
the  conclusion  to  be  drawn  irom  these  conditions  \<  oiild  certainly  noi^  lie  frtv.  ir 
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■Mo;  vvlinva.  u  i.  ,„.ssil,l,,  ,|„t  lu.,l  thi-  -l,„f.  1.,.,.,,  -u„k  „..t  „„.,.   -,v    .--  ,•    , 

.vny.  tl^  results  ..i^l.t  have  1 u  ..n.i.vlv   lav,,,.,.,!,!,..     A   -nki,,;;  ,'.:,;i/;„- 

.1...  ..  nrtordej  l,v  a  ..haft  M.nk  l,v  th-  IVII  A-1,.M,.  , •„„„.„„.  ,„,„.  „.,,'   ,.^,„ 
;m.l  «h,ch  was  c-arrh.d  ,low„  ,„  .  ,l,.,„h  ..f  1:;7  i,.,.t  „„  ,h,.  ^.,.-,,.,.i.    i,,',.,  ,  v  „„  ' 

p.-o,..rty.     The  gruun.l  ,.cn.,ra„.,|  ,li,l  n,„  pay  ,„  ...rk,  h,.,..,.  „   .,-' 1,„|,„; 

il.at  this  partu.MhT  part  of  ,h..  pn,p..ny  was  „i  Uu\,.  ,,|,.,,     |,.,„  ,.,.,.,„„„„,    ,,^. 
•-..•lu.ion  was,  has  been  ,l.->,K„,MraP.,l  hy  the  ,.N,...|1..,„  ,h„uiM.,  ,.sp,„  ,1  ,hr„u..h 
out  the  great  „n,h,.rgro.,n.l  workings  at  that  very  par,;  i„  ,„,,  „„.  verv  u,.r'l,n 
.1  .1.0  pro.K.rty  „rigi„ally  cunde.nne.l  l,a-  .inee  pr„ve,|  ,„  |,.,  ,1„.  u  .-iter  v'n,,',,-, - 
'■■  state,  hy  far  the  riehest  a,hc.-tus  gn,u,„l  over  ,l,..„v,.n..|   i„   ,h,.  ,|i-,ri,-. 

l.ut  ,M  .l,s,.„~s>„g  the  question  of  the  .lepth  of  .-1„mo-  ,|ep„.i,-  ihe  o„lv 
-..lenee  Iron,  whieh  we  .nay  .ledwee  .-oMeh.sio,,-  i-  ,ha,  .a,l,en..l  i„  ,he  .level,,,;. 
.aent  work  so  iar  wn.lertakeM  in  the  working  .nines  of  ,he  KaM..rn  Townships 

irom  these  operations  ve  have  learnoJ  the  following  faet--- 

(1)  That  the  ash..stos  oeeurs  as  '  vein  "  or  ■  slip  '  hhre  in  pav  ehu.e-  ■  .„.,.urr- 
jng  irregularly  in  the  serpentine;  the  high  grade  .naterial  .  hernafng  wi.h  ,i,e 
lean,  or  with  serpentine,  jioor  in  ashestos. 

i.-2,  That  often  rieh  pay  ,.luites  are  en..o„ntere,l  when  approa-hing  a  granite 
•like,  or  near  the  eontaet  with  the  sehist  formation. 

U^)   That  the  .piality  of  aslK^stos  found  at  a  depth  of  Jdo  feet.  or--as  „,  ,he 

'■";■  ,    !^,""'\  '"r^'-''"*'  "^""'■'^  '•^'■^•■•■•'-•'l  '-^-"t   ':-  f^reater  .lepth  of  app.ox,- 
niately  m  feet  is  the  same,  or  nearly  so  as  that  foun.l  on  the  snrfaee 

(4)    Ihat  wherever  there  is  a  large  lateral  extension  of  serpentine,  and  in 
.l:e  lat  er  an  asbestos  pay  -Inite,  the  lateral  e.xtension  of  whieh,  on  the  surf.ee  i 
"-e  than   UK)  feet  in   both  .lireetions;  this  pay  eliute  almost   invariablv    with 
•■••■Msional  interruptions  of  lean  serpentine,  ,ontinues  at  depth 

(■-.)  That  exploration  work  by  shafts.  unle,s  large  roo:ny  drifts  are  run 
.     .-onnox.on  therewith,  is  entirely  misleading;  and  in  the  majority  of  eases  is 

•  1  ■louhttul  value  as  a  means  of  dovel,,ping  a  property 

Ueferring  to  the  statement  in  regard  to  the  lateral  exten-ion  of  the  serpen- 

-.  .t  shonid  be  emphasized  that  this  is  an  important   faetor  in  determining 

;••  ;-'..t.nnity  of  the  deposit;  siuee  small  strips  or  lodes  of  serpentine  are  eoi! 

"■  -ated  and  interrupted  in  their  eontinuity  by  trap-like  portions  of  the  adja- 

■--■;';>•  ;-k.   which   are   never   expected   to   be   present    in   an   extensive 

ypm  nt  of  s.rpentmc  (except  granite  intrusion)  like  that  of  Thetford  and 

•  ;-k  J.ake.     As  experience  has  shown,  this  interruption  in  the  narrow  serpen- 
^..-  lodes  may  sotnetimes  take  the  form  of  permanent  dispb ments.  ...d  !m,v 

'■•ll  'lie  usual  eharacteristies  of  a  j.av  .■huto 

^       The ^sorpentinc  belt  whi..h  stretches  from  range  III.  lironghton.  with  a  few 
Uace    interruptions,  through  the  townships  of  Broughton  and  Thetfonl-Iilack 

•  M.  area,  .affords  great  opportunities  and  scope  for  the  ^tudy  of  the  question  of 


At   tho  '(Jni'licc"   Tiiiiu".  now  'MiKr'  A-*l)csto-i  (^impaiiy,   tlii-  Hbrmis   niii. 
foiiMil   (111    till'   -iirfiici'    in    sniiill    "liiillnw   |iit» ntiimcil    in    lintli   ii    liUcral    iiii.| 


Viu.  14.-.S«.ticini.f  sHaiiiy  jiartiiig,  showing (li«|«»iti(in  uf  mineral  inatt.T  tliii.uKli  ^greguti. 

vorti.-iil  .lir.-.'ti(iii  iilonn  the  c.ntHct   with   tlir  schist   forniiitinn,  nnil   th."  roe 
now  iiiine.1  in  u  qnarry  ahout  .'iiKl  f,.,'t  Umn.  12,-,  feet  wide,  ami  tl.->  feet  .l.'ep. 
the  'BrnnKhti.n'  |.r(>|KTt.v  the  Hl.r.ms  stTpenf ine,  which  iipiH'iired  only  in   ii 


At 


t 

■    e  ■ 
■15; 


Kh..  15.     S,.,ti f  wamy  purling,  shewing  .li»i«,sition  of  mineral  niattcr  through  segregati 

phices  on  the  surface,  was  foniid  to  cxtciiil  all  alonn  the  contact,  and  the  qnai 
are    now    xr,    feet   deep.     In    hoth    cas,-s    the   tissurcMl    an.l    tihrous    cun.lition 


,        «-noral  ,..,nditi.ms  i„  re^nnl  t„  ,lu „rr..n.v  nt  ,l,,,tl,'in"JiuJ."phi^vr' '  '" 


F,,..  l«.-S..tu.„of  ««„,y  parting,  .hewing  .li,p.«i,ion  „f  „,i„.,„,  ,.„„.,,  „,„,„^,,,  ,,.^^,.^_,^ 

Hl.r.-...s  i„  tlu'  case  of  tl.,-  ■  Hn.„Kl,t.,„  '-thU  .I.k-.  „ot  i„  „„>•  „■,„■ 


iiiHi 


I-  ..  I7.-S«ti.,„  „f  «.au,y  ,«,.,i„^,  „howi„s:  di.,.„iti..n  .,f  „,i„eml  n.att.r  thr„„Kt,  -rnKati,,,,. 

TheKroafiuarrios  .,f  tho  •  Ki„^.,-  ■  H,,li;  •  .lol.ns.,,,;  a,„l  •  H.,.,v,.r  "  n,  T}u.tf„r,l 
■■'-  ;.l-  tno  .1,.,,  ,,„„rm.s  .,f  tho  •  British  Cm.a.lia,.;  show  ..o,K.lusiv,.lv  ,1,..,  „.i,|, 
"      "  Mu  ,„„rk,.,l  c-hangp  in  tho  quality  or  ri.-l.n.,s«  of  the  asbr<to.  ohuf     r  r- 
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(iliii-f:  iii'li'i'il,  a"  II  depth  of  -JKO  ffft  tlu'V  ii|i|H.'iir  m  cniitiiiuu 


uii.i  una  iis  run  us  ,i 


iMiv   tiiiiu  in  till'  lii-tiirv 


>f  th. 


ii'st*  niini'«;  wluli-  llic  new  lii-cuvfry  uf  iisU-ntcH 
l.iikf  (  liriiMiu  iiihI  Asl*»ti>s  Cu 


ilr|>iiiils   art'   nut   sluillow   ii 


tlh 


II  ilcptli  <.r  JHII  i,;-l  ill  tlh'  -liiilt  i.r  III.'  lilii 
I'lin.v,  k'liil-  Im  till'  (•..ii,|ii.|,,ii  ihiii  ii-lM--l. 
("■i-iinviicT. 

'I  he  -liiij.v  111'  the  KeoU.Kicul  e.  n.litiuiis  mI'  the  .lUtrift  has  now   fairly   He.i 
e-lahli-he<l  the  fact  that  the  >er|«ntiMe  of  the  Ka-tern  Tu«ii^liij>'.— the  moth,  i 

' ^  "'  ••lirysotileusU-^tus— is  a  ^eei,n,hiry  roek.     It  i<  the  ulteralinn  prodiiet  ii 

•  ■luiiii'  (cliiiiilc)— a  rdck  niiii.'r;il  ..f  ijfii.'niK  uriniii.  Jt  eiiii  he  ediielii.-ively  ^h,,^Vli 
lliiil  ill  nearly  all  easi^s  thiv  aiiliyilr<Mi>  olivine  n«-k  wa-i  eliaii};e.|  gradually  iii|. 
>er|..iitiiii-.  ur  a  hydrous  silieute  of  niiignesia,  and  that  suliseiiiieiitly  through  lli. 
action  of  eertiiin  iijjeiifies.  fissures  were  formed  and  tilled  \\  illi  an  uslic»tos-hear 
iii«  ^olntion,  whieh  gave  ri>c  to  the  ultimate  ery-tallizution  of  the  Hhre. 

For  the  |>uriinM.  of  gainini,'  a  h.tter  .(ineeption  of  these  pliysieal  and  ehciin 
(ill  eliaiiKos,  and  their  lie.iring  upon  the  per-i^teney  of  the  deposits,  it  will  1. 
iiece— ary  to  stale  hrielly  their  prohalde  eiiu-ation. 

Sterry  Hunt'  bhows  that  the  alteration  of  olivine  into  serpentine  would  n 
suit  in  an  increase  of  volume  ainounling  to  over  :M  per  cent.  Admitting  Lh;,t 
some  of  the  silii-a,  or  even  of  the  material  is  lost  in  the  process  of  hydrutioi,. 
there  must  have  been,  at  some  time,  a  great  expansion  in  the  muss,  and  tli:- 
exiiansion  must  nt  the  same  time  have  caused  inereaseil  |irc>Mire  in  the  interior 
of  the  rock,  since,  miinife-tly,  the  surrounding  formation  did  not  allow  of  ,111 
easy  expanse  through  increase  in  volume.  It  was  thus  impossilde  that  tissur,  , 
could  have  been  formed  at  this  stage  of  the  process. 

'1  here  seems  to  he  110  .piestion  that  as  soon  ns  the  process  of  alteration  w;.- 
finislicl,  a  rea.ljustm.'iit  of  the  rock-masses  took  place,  and  this  readjustment 
resulted  in  the  formation  of  joints  and  sliekensides,  such  us  we  find  in  tlic 
(luarries  to-day;  and  not  as  is  generally  suppose.1  in  the  formation  of  fissun  -. 
This  theory  is  suhstantiated  by  the  fact  that,  in  the  quarries  at  ThetfonI,  numer- 
ous jdaces  can  1«  seen  where  these  Hssures  (asbestos  veinsj  cross  directly  through 
joints  and  sli.kensides.  The  next  question  is,  how  have  these  fissures  be  ti 
formed  <  Was  it  through  shrinkage  due  to  a  loss  in  silica,  or  .lue  to  siirinkage 
the  rock-mass  through  coolingi'  Now,  if  the>e  fissures  were  formed  through  t  . 
loss  of  silica,  they  woubl  have  been  formed  during  the  process  of  alteration,  tb  i; 
is  before  the  joints  and  slickensidcs  were  formed,  but  the  impossibility  of  tl  i- 
'3  shown  above. 

The  mo>t  rational  explanation,  ami  the  one  which  seems  to  gain  the  m  -t 
f=upport  is,  that  the  formation  of  cracks  is  cau<ed  through  cooling  and  shrink;  - 
of  the  rock-masses  similar  to  the  formation  of  cracks  through  shrinkage  o'  a 
gelatinous  mass  of  iron  carbonate  in  the  so-called  septarian  nodules  of  clav  ir  •,- 
stone,  as  suggested  by  Merrill.  Ifowever,  it  is  also  probable  that  the  intru^  i 
of  the  granite  dikes  so  frequently  met  with  in  the  serpentine  masses  has  can  -i 
or  facilitated  to  a  great  extent  the  formation  of  numerous  fissures  in  the  ino  . 
diate  proximity  of  these  intrusions,  by  rapid  dehydration  through  the  age.icx  .f 
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t<i»MshipsofUronghtonandThetf,r      ,     '     '     '    '"""""""'  '"  "^  '""''f--  i>'  the 

■l^'l.ty  ns  found  in  the  westerly  part  of  Thotford  "" 

^•^:\^:.Z::':Z^  :  i;^  :;r--  -^^  '-^-'«  '^-  ^-e  serpentine 
Brou,hton    whore  the  <   1  p  •  I^J     /    f"  "'  ""V""'"""  ^°'"--=  '""  »»">'  at 

^-.-ents ..  broi  a^^r^L:- :ni;::::!;  "rtitTLr 

-       -"a  first  attempt  has  boon  n.ade  by  tho  writer  to  tahulafo  th      ucce"     o 

' " V  "t  "'■"'""''  "•^'^  '■"  ""  "-'■"'■ility  .....lorwent 

I       !  ,  '^  T";"  ;'■  "":""•  "'""'^'•^  t''-"»-'h  tho  earth  crust  from  bolnw. 
'-)  <.radual  alteration  of  tho  rock  to  serpentine  through  hydration,  and 

perhaps  loss  of  silica,  increase  in  volume. 
n^   Slow   readjustment   of  the  rnck-ma«ses,  resulting  in   the  formation 

ot  joints  and  slickensides. 
'!)   Subsonuonf^  formation   of  fissures  „s   roceptaclos  for  asbestos   fibre 
through  shnnka^o  of  the  rock,  and  also  through   iniection   o^ 
granite  dikes. 

'r>)  Infiltration  of  ,er„ent,„,  ,s  solution  from  the  sides  of  the  wall 
through  process  of  se.,re,.ation.  and  .subscpient  slow  crvsfalli- 
nation  of  c:,r.vs'  ilo. 

«-<)  Second  sW  rea  Uusfm-^nt  of  the  magmatic  rock-mass.  and  forma- 
tion  01  -shp'  firre. 
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tioii  uiiil  eiii'<'i--.ivf  I'liungen  ol  tlic  oriKin'tl  rock  iiiii'v<,  iiiiil  ulsu  to  ^imw  tliiit  tli<— 
most  rudii'iil  fhuiiKc-.  imi>t  huvc  uffi'cti-il  the  bcriMintiiiL'  nut  only  lu'iir  tin-  Mirla. . 
Lut  uUd  to  u  ('(iiiiidmiliti   (It'ptli. 

To  wliiit  ilfptii  tlicsi-  roi'k-miiBsH-  liuvc  bcfii  iitTfctoil  liv  all  thoso  oliunneit,  in 
ori'.iT  to  proiliici!  uliat  ii  known  as  u^li'sto-.  rork.  iiiiisit  rcniiiin  u  iiinttcr  of  »n\- 
iiiIm';  liut,  juilKinK  from  tin-  riv-iilts  wliicli  luivi'  Ix't'ii  m'I  forth.  1  ventnre  tht- 
opinion  thiit  thi-v  workitlili'  asU'^to-^  ilt'|io<Jt-  cxtt'inl  to  c(iii>iiil(<ralili>  ilt-pth.  pro 
lialily  to  M'viTal  thon^ninl  ft-et. 

Air.  .lohii  A.  I)rrn!»or'  cxpri-st".  hiii;»elf  a-  fipllow-  om  the  sulijift  of  dipih 
of  usln'stus  deposits: — 

'The  (|ut'?'tioii  of  llic  drplli  of  uoliostos  dt'pofitH  in  the  Kastcrn  To»i;- 
ships  (k-pcndH  in  u  hirKi;  di'Krt-e  for  its  Kolution  on  t)ii'  form  taken  li.v  lln' 
eruptive  roek  from  wliieh  the  r*eri)eiitine  ha-*  lieeii  derived.  This  ha-*  n^t 
.vet  l)een  'ati-*faetoril,v  determined.  The  form  mu.v  iiave  Injen  u  sliect  or 
lueeolitll.  intruded  hetween  heds  of  ohlor  roek.  In  tluit  ea»e  tlie  slieet  would 
he  inort'  or  h-ss  nearly  liorizontal  In  position,  ami  wouhl  not  luive  reaeh.  .| 
tlie  surface  until  it  was  imeovered  h.v  the  erosion  of  the  overlviii^;  heds. 

'  Or  it  mu.v  have  been  up  ii  trusive  mafs  of  rock — wliieh  was  hroujfht  to 
tlie  surfuee  and  has  «incc  had  its  up|kt  portions  removed  hy  erosion. 

'  In  the  former  ease  the  depth  of  tlie  asl«'stos  would  necessarily  I" 
limited  hy  the  thickness  of  the  intruth'd  sheet,  hut  in  the  latter  case,  th. 
sei'pentine.  and  consequently  the  asbestos,  might  continue  to  an  indetini  •? 
ilepth. 

'  The  other  factors  necessary  to  the  o<-ciirrcnce  of  asbestos  are  the  se^rn- 
nation  of  olivine  in  the  ori(;inal  roi-k,  and  the  alteratii'ii  of  the  olivine  to 
serpentine.  Of  the  first  it  may  be  said  that  olivine  is  a  minend  charnctir- 
istic  of  the  jnwest  known  deptlis  of  the  earth's  crust;  and  of  the  second,  tlmt 
serpentinization  is  a  deep-seated  process,  which,  unlike  weathering,  does  not 
depend  on  the  action  of  the  atmosphere  to  produce  it. 

'  Therefore,  except  for  the  possibility  of  reaching  the  floor  of  a  sh.  .t, 
it  seems  safe  to  conclude  that  the  asbestos  deposits  of  the  Kastern  Township-, 
will  continue  for  as  great  a  depth  as  they  can  be  profitably  mined.' 
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QI-AKRVr\(i  Ul    ASUI.ST.is. 
The  work  of  extruitiiiK   tlu'  n-.|„-t,,s   tV,,„,   ,|u.  r    .L-  i      . 

-.l.i.i...  -hcds  or  ...illl  '  ""■  '^ ""■  '"" '  ' -'■-'  it  ..>  .l.e 

"'  II-  t.l'r..  I,v  hn„.l  fro,a  the  u.lherin,.  mrk  part  ..Ic.  •      \                    "\     '""""""' 
i'-l  .r.-....n..nt,  h.  .nilU.  of  all  ro^k  .  r  fi,,..  ..  "     '  ''''"  ' '"'"■ 

pin.  to  ,h.  „.,rk..t.  of  the  worlll.  "  ""'""'  ^-  "■"'  '■•^-  ■'""• 

It  i«  i.nportmit   that  all  thr  .litTereot  ,tn^r..,  ,l,n.„uh   wl.i   I        I 
P«-  until  it  is  „  fini.,he.l  pro<h.,.t    h,.  ,r,.«,..  "h.-h  n.l,..„o,  |„.,  ,o 

': ;::;:"::^:;":::::,::'i,t:,:::;  :;,:ir:7.rT". - 

ti..n«  enumerated.  '">•,,  tion  of  th,.  vuri,)L.<  ,.,M>ra- 

Advantage.  and  Disadvantages  of  Open-cast  Work. 

.Nearly  nil  ,J,e  eo.npa.ues  ,., „,    the  ,uetho,l  of  open-a.t  work  a^  the  .....an 

..  .•Mo.^o..  of  a.,esto.  deposit,  for  in  ,pite  of  all' t.  .l.a,lva:  .^  -  ;: 

m  severe  wnter  weather-it  has  prove,!  itself  to  U,  th.,>  u.ost  eoavo,  ie„t 
Jii<lc-|,eape>t  nieth(«l  hitherto  emolovo,!      T.       I       .  ""-ic  •otivi.ment 

(1)   Kasier  supervision. 

<2)    Xo  trouhle  as  re,.,nls  ventilation,  the  n,en  are  nhvnvs  working  in  the 
open  air. 

'3)  Easier  lay  out  of  works  in  larger  steps  .„„.„  than  is  „.,„„.  ,,,. 

sible  in  underground  works.  ^ 

<i)  No  timbering  is  neeessarv. 
'r>)  romplete  extraetion  of  all  the  a>I,es,„- „,.,.„,  ,„  „,.,  „„.,^  „„  ,,^^ 

in  the  form  of  pillars. 
Tim  prineipal  disadvantages  of  opon-east  work  are  — 
'1  >  The  removal  of  all  the  waste  ro..k  resul.io.  from  diko    .,,.1  l,arre„  .,„.. 

of  serpentine. 
■^.   Expc^ure  of  men  to  the  inelemen,,-  of  the  weather:  u.,rk  is  interfered 

H.th.  amount  of  work  .lone  re,l„eed  -onsiderahly ;  or  even  stoppe.1 

.!)  rn..!!;..  ;;!;,"=  .""■''  "'  '""""^"  ■••■"■"•  -■""•  -  -*-'"'>  ""''l.  ete. 
:  !.;,v_io7 '^ "lurnpnip  sr.-.iii.,i  on  properties  of  limited  extent. 
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!('    w  .IT.    trci'iit    r\|»'i'i<'ii<'i     in    .1    |ii"riiiiii  111    '|iiiirr,\     at     Tlii'tlunl    i<i't'lii-> 
<l<'iii(iii-!rul<'  that  ()|'iii  I'li^t  «urk,   umlrr  .rrtiiiii  lomlitiuii-,  imiv  Us  ri'i'Iaiol 
r<'ifiil:ir    iiiHl.T({nmii.|   luctlio  I- ;    nil  I    iiltlr.  iijli   all    !li.>   .lirtii.'iiltiiM    iii   iMJUuxi 
"illi  ilicir  u'l'ii'T.il  a|i|ihi'a' iMii      -iirh  ii-  \\i-  arc  ariMi«lcpiiii-<l  tu  liii'l  in  Icnlr  miir 

ar.'  iKil   Mh..|i,v   iiMTi'iiiiir,  it  .«i'ciii--t  n'a-tiiui|p|i'  In  a.-iinif,  that   hi'lnr'-  hiiiir,    I. 
i  irt'ii-  ami  11. [a'-  Miiii.'».  lit  )cii-l,  iiiav   t'lill.nv  -iiit. 

111.    .|iii-li.pii    ..!'   iiiMJcrifr.iihil   Illinium;   ha-    I ii    laiM  ii    ii|>   s|aniini«lii'iill,v    I  , 

■  lilTi  III;'    .  Miipiniin,.,  ill   the  ili-triit.      At   ihi'  '  I'lii.-u'  i|iiarr,v,  ■mine  twoiily  \c\  r- 
UK",  a  ^"riiruliat  cNliii-ivi    tiiiiiii'l   wa-  run  i|iiriii«  tlio  wiiitcT  Irmii  liio  loot  >■' 
hill    mill  a  "halt  ^iiiiU  in  (nniii  \ii  ii  nith  tlir  -aim-;  hut  thi'  fiictx,  ii»  ri'Kurdi  Ii, 
|i  -nils,  arc  iKij   (Ictiiiiti    \    kiiMWii.      In    ihc  ohl    ItriaiKlitoii   I  Friijter  i    mine  a  -hai' 
will  -link    I.I  a  ilrptli  ..|    liiii  (I'vi  aLiiiK  an  ex.-.  Ilciit  ii>l»-.trM  vein   near  the  r.'i, 
tact  with   the  -hitc  l'"niia'niii.  ami   it  i-   ri|ii.rti-.l   that   the  riH,iill.  wore  >Hti-l  m- 
tory  for  the  lir-l  T.'i  iVil  ;  hut  ..wiiitr  t..  thi-  irrt'uijar  ihaniitcr  ..f  the  ii-iii  h.      n 
th  il    <li|ilh.    <v..rli    had    t..    he    ahan.hinr.l.      S,.\,n    vrar-    a«.i,    tin-    lidl    .\s|..-t,,. 
(',ini|iaii\ ,   -II    U   iit    Ihctl'Dnl  a  r'.oiii.v  -halt   in   the  wi-tern   imi'   ..t'  the  |iro|4!' 
el..-e  ti.  the  Kiiii:  .|iiarr,v;  hut  tliir*  ex|ieniiieiit  \v»*  not  Hiicecsfnl,  since  tlio    h  in 
"cut    throiiu'h   an    ali|mrentl.v   harreii   /.im-.  an. I    little  li,.|ic   was  eiitcrtaineil   a-   • 
iiliiliinf   heller   eiimlilioiis    in    thi>    iinnic.liatc   eiiviroiiimnt. 

For  a  haic  iM^rio'l  al'ler  tin-  e\|i..riei,.e,  nmlcryr.aiml  u.irk  was  hiokrij  n,:..v 
ill  the  ilistrict  us  an  iiiipo-sihilitv .  It  ua-  atKrnieil  in  -ii|i|iort  of  this  contch  : 
thai,  the  tish.  stos  |iii;>   einite-  were  .li-trihnliil  in  a  very  irrcirular  fashion,  iic    ,  , 

«n   irrn;iilarly   that    no  eeonoinie   -y-tci aiM    l.e  hroiiu'ht    into  operation        i.i 

moreover,  that   .hie  to  this  caii'^c  also.  \.'i|tiahle  (troiiinl.  or  perhaps  pillars  ,..ir- 
I)os<t.l  eiitirel.v   ol    valiiahle  ileposit-.  WoiiM   have   to  he  -ai'ritice.l   for   the  sak. 

safft.v.     It  \\t>i  further  inaiiitaiucil.  that   .m  a. nt  of  the  hi;rhl.v  -lipper,\ 

(lition   ol    the   s,.r[)<i|itiiiL>,   only   niirr..w    ilrift-   eoiil.l   he   run:    otherwise   a   j^n 
omonnt   of  timlcr  would  he  ii<>ee"irated  in  order  to  support  the  Rrnnml  -,,  i.i 
trated,   and   that   in   eoiisciiuence   •<(   thi-.    ihc  eo-t    of  extra. •tioii    per  ton    . 
would  he  ev"e— ive.     Tlie  niiderf.'r.iin.|    u..rk,  however,  inantruratpd  and  -  ■:     , -• 
full.v  carried  on  i.\    Mr.  Cc..    Sniitli.  M.K..  at  the  lUll  quarries,  -eems  to  <ivtu,v.\- 
strato  that  not  all  of  the  cntentions  hitherto  hrouii;ht  forwar.j  .an  ho   -uh    ini- 
tiated: indeed   it  has  heen  -hown,  that  alter  all  not,  so  much  tiinhor  is  i.sc.i.    :: 
ppite  of  tlie  fact  that  all  the  drifts  are  •erv  large,  much  larger  than  in  aii.v  ctliiT 
class  of  umlerLrrouml  mining.      Kurth.  r.  inc  .|uostion  of  valnahle  piliiirs  f."   tlip 
purpose  of  safety  may  he  ronulatd   t..     atisfuetion,  since  rlie  ruiininp  of  .i  -y*- 
tern   of   approximately  parallel   drift-   in    .lifferent   level-     admits   of   a   tlior    i.'ii 
study  of  the  irronml  preparatory   to  the  wiiiniiiK  of  the  mineral   proper.     .   •  t 
the  employment   of  timher   in  th.-  .Irifis.   it  mav  here  l.e  state.l.  that  the      'i: 
IciiKth   of   iin.lcrsrreun.l    w.,rk    in    th.-   mine-     .f     lie   Bell    .Vshestoa   Compan   .    i; 
now  11  mile^    and  the  unter,  wh..  in-pecte.l  ihose  drifts  twice,  noticed  very     tt!' 
in   any   of   them.      \o  a,',.i.Ie„ts  .-ansed   l.v    a  fallin;;    r....f  have  occurred  s     far. 
for  a  ripid  inspe.'ti.m  i-  mii.le  almost  daily  fif  all  the  w.  rkinp?.     With  incn    -^ii;: 
deptli.   ho\Kever.   conditiims   in  tli.it  direction  will  prohahly  materially  change     t! ' 
rock  i.ressnre  will  increase,  neces-itating,  jicrhaps,  heavy  umbering,  where  t   -.la 
notiiing  of  the  kimi  i-  required. 
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Ihe  Krc-al  udvantage  of  thi,   ,„i,n„„.  „..tl„.,l  out  .,uarr.v   w„rk  is  ,1,..  cu  .- 
ven.nec.  w.th  wnd.  tl..  work  .• ..,,H..  i...,„  „..  .„.,„,.  ^^  , 

weatlKT    r..du..c.  ...onuously  tl.o  working  n-M.hs;  , ,.,i,.,  „,  „ „  \,,    ^.^ 

,s  nuxed  .„o.t  of  the  t.n.e  with  ..„w  a,.,l   i,..  r.,ui,v,  al,„o,t  ti.n.  ,i  ...J 
..noun    of  iuel  uoed.    at  ordinal   tin..;  while  ti...  ,ra,.,ui,sio,.  of  .oZ^Zi 
a.r.  and  tnore  es„...all.  .tean.,  to  ,1,..  pit  .  o.ton,.  ha.  it.  ,..at  di.Henltie  .     Fo 
th.s  reason  ,t  .s  que.t.onal.le  whether  U  „ajs  at  all  to  work  -o,ne  of  the  „„.,rrie, 
n.  «,vere  w.nter  season.     As  a  matter  of  fa.-t,  if  pri,..  are  not  speeially  te  ...ti,.^ 
a  luimher  of  tliein  close  down  altogether.  I'^inpui.t, 

One  of  the  greatest  hindrances  in  the  way  of  economic  open  ,narry  work  is 
the  selection  of  a  su.tahle  dumping  groun.l.  Many  n.ines  wh,,-!,  have  little 
gronnd  at  the.r  disposal,  find  eonsiderahle  dirtienlty  in  solving  this  prohlem.  In 
t  e  early  days  of  ashestos  .p.arrying.  when  very  little  engineering  .kill  was  dis- 
Pl".vcd  and  httle  thought  was  given  to  projc.-ted  efficiency,  mo-t  of  the  dn.nps 
were  placed  qu.te  close  to  the  ..uarry,  as  was  the  case  in  n,ost  instances.  Th  s 
accumulated  waste  rock  had  to  be  ren.oved,  when  it  was  fonn.l  that  the  ground  so 
covered  conta.ned  large  asbestos-hearing  zones.  To-day_in  son.e  of  the  quarries 
on  ground  specially  bought  for  that  purpo.e-long.  horizontal,  gravity  tra.nwavs 
are  built  to  remove  the  <lumps  as  far  away  as  possible. 

The  question  of  the  disposition  of  the  .lumps  is  daily  be.oming  of  increasing 
nuportance;  in  fact  some  of  the  companies  which  formerly  treated  this  subject 
-  a  secondary  matter  are  beginning  to  give  it  earnest  attention;  they  find  out 
hat  they  are  cramM  for  room,  and  that  large  amount,  of  n.oney  tnust  be  spent 
0  reheve  the  situation:  in  order  to  scH..ure  a  continuation  of  the  works  on  the 
Inics  already  adopted. 

In  underground  mining  excellent  facilities  for  the  placing  of  dead  rcK.k  are 
afforded;  since  a  system  similar  to  the  methods  employed  in  wide  lode  mining 
may  Ik.  introduced,  whereby  stopes  can  be  filled  conveniently  with  the  .lebris. 
Ihis  would  also  secure  safety  against  unexpected  caveins,  and  wouM,  in  a.ldi- 
tion,  greatly  increase  the  general  working  economy  of  the  mine. 

However,  taking  into  consideration  all  the  advantages  of  both  nietho.ls  to- 
gether with  their  disadvantages,  it  must  be  said  that  the  open  quarry  meiho.l 
remains  the  favourite  of  the  miner,  and  will,  doubtless,  be  retained  as  long  as 
^.rcumstances  permit.  Moreover,  there  seems  to  be  no  doubt  that  the  applica- 
tion of  the  underground  method-as  introduee.l  by  Mr.  Ceo.  Smith-will  be 
oonhned  only  to  such  mines  as  work  on  approved  rich  ground,  and  the  practical 
«.'rk.ng  sphere  of  which  permits  of  gradual  expansion.  It  will  thus  be  seen 
tl'at  ,n  future  the  probability  is,  that  the  ri.-her  mines  may  emplov  the  .-ombined' 
'O'arry  and  underground  method:  the  one  preferably  for  the  summer  season,  and 
'IH'  other  for  the  winter.  Ad.litional  details  regar.iing  the  un.lerground  svstem 
as  usM  by  the  Bell  Asbestos  Tompany.  will  be  found  on  page  18S. 

Kemoval  of  Overburden. 
The  first  operation  iu  opening  a  quarry  is.  the  removal  of  the  soil  which 
-^  most  of  the  asbestos-bearing  area.s  which  varies  in  thickness  from  a  few 
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feet  up  to  2,")  feet.  In  Black  Lake,  the  en-t  and  sIoih'  of  the  large  serpentii 
ridge  is  for  the  greater  i>art  covered  uilli  a  thin  layer  of  humus,  thus  renderin 
jirospecting  work  comparatively  easy;  the  lower  pronnd  of  this  locality,  howev, 
—the  area  lietween  Black  Lake  and  Thctford— is  I'uvered  to  considerahle  dep'' 
with  soil,  while  at  Thetford,  the  thickner-s  of  the  ovcrlving  soil  is,  in  some  phic.  ■ 
ir.  to  20  feet.  The  roinipviil  of  this  -oil  for  open  quairy  work  is  performed  oiil 
in  the  summer  time;  the  winter,  on  acci.Miit  of  fru-t  iind  snow,  hcin^'  too  >ev(  i 
for  this  class  of  work. 

The  soil  is  generally  cleared  off  with  pick  and  shovel,  and  loaded  into  Ini- 
dumping  cars  on  trucks  which  arc  laid  for  this  s|)ecial  purpose  close  to  !>i 
work,  and  shifted  when  required. 

Several  of  the  larger  Thctford  coni|)anics  employ  steam  shovels  for  this  i 
pose:  thus  liringing  drnvn  the  cost  of  niovinp  a  euhic  yard  of  soil  to  a  minii 

Quarry  Work. 

As  a  rule  the  quarries  in  the  smaller  mines  have  a  very  irregular  shui..  ; 
most  of  them  following  the  tri.id  of  the  a^hestos-hearing  zones;  while  the  Icii 
serpentine,  or  intrusive  dikes  are  left  as  pillars.  In  the  larger  mines,  howevi  i. 
where  the  locations  of  the  ashestos-hearing  and  lean  rock,  and  the  location  iml 
extent  of  intrusive  dikes  have  for  years  lieen  more  fully  studied,  the  quani.  - 
have,  ^?i  ■rally,  a  more  regular  outline:  as  at  the  Kinsr.  and  Bell  pits,  Thettnri: 
also  at  the  large  quarry  in  Danville. 


>iir- 
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■'.'  larfji'  4Marry  at  Thctfonl. 


At  these  quarries,  no  discrimination  has  been  made  between  dikes,  leai. 
rich  portions  of  the  serpentine;  no  pillars  of  any  rock  have  been  left,  for 
reason  that  these  uoiiM  only  jircvent  mining  with  advantage  towards  depth.    I 
shape  of  the  quarries  is  rectangular :  and  while  the  outlines  of  the  walls  are 
strictly  in  conformity  with  that  shajK?,  nevertheless  the  execution  and  tiie  \ 
gress  of  the  work  in  the  pit-;  indicates  that,  a  definite  system  lias  been  folli' 
in  late  years.     The  principal  advantage  of  the  system  employed  in  thcM'  ni 
lies  in  the  fact  that,  generally,  a  number  of  different  zones  -  both  lean  and  a- 
tos-bearing — are  thus  laid  open,  hence  the  work,  al-o  the  supply  of  the  ore. 
be  regidnteil  to  better  advantage  according  to  requirements. 

As  a  general  rule,  in  all  the  larger  pits  the  rock  is  taken  down  in  a  .si 
of  benches,  stopes,  and  terraces,  which  vary  in  dimensions  accordin;;  to  the 
of  each  pit.  .\  goo<l  illustration  of  systematic  progress  in  quarry  work  i- 
long  pit  of  the  King  qtiarry  of  the  'Amalgamated  Asbestos  Porporatioi: 
Thetford.  This  pit  has  a  length  of  l.S.IO  feet,  and  an  approximate  average  v 
cf  350  feet.     The  height  of  the  lienehes  and  stnpes  varies  from  .5  to  SO  an 
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Vot  in  .1.0  doopct  p.rt:  wl,il,.  ,|„.  1,.,,^,,!,  ..(  „,,  ,,,,,„^,,  ^,„^i„^  ,,,.,^^^^,,._^  .^  ^^_  I 
2"iO  feet. 

Explosives. 

The.  great  l,„lk  of  the  .iyna.nit,.  u..,l  i„  ,|„.  ,.l„„t,,  ,„„,,;,,  ,„„„,i„^  ,„ 
|.er  ee.,t  ol  n.ln.-l.veerin,.;  tl,e  ,.i„-.ri.|«..<  l,eins.  i.s  h  rule,  s"  l„ng  l.v  H"  ,11,- 
Meter,  nml  are  i.,icke,I  in  l.ox.-  of  ',()  poini.ls,  eo„tuim>,g  from  >.-.  t„  Ur,  earh:,|..e< 
llie  priee  is  from  U  to  1.",  c-nt,  p,-r  iiuiiihI. 


Effect  and  Cost  of  Hand-drilling. 


|iro;pix-t-,  also  for 


Ilaiid-ilrilling  is  still  in  use  in  llie  Mnallor  (luani.- 
Iiiuciv-holinjjr. 

As  a  rule,  three  men  are  eniplovcl  ui,h  1  -  notaj;.,,,,,!  Meel,  an,!  si.x  or  -oveN 
pound  hammers.  The  average  eai-acity  i„  hard  serpentine  or  granite  frun, 
I.-,  to  IS  leet  per  shift;  and  the  cost  per  foot-ine!uding  e.xi.loMves-fr-  -i  ,  , 
L's  cents.  In  some  of  the  mines  hloek-holing  is  done  hy  one  man  <,nly:  usin^- 
;■'  >te"l.  and  thre.>  to  four  |.onnd.  short  iiandled  hammers.  The  caiiacity  is 
from  7  to  9  feet  per  day,  an.l  the  eost-inelnding  ex|.lo,iv,.--- ai.ont  I'o  .ents' per 
ioot. 


Effect  and  Cost  of  Machine-drilling. 


In  nearly  all  the  quarries,  ma.hine-drilling  is  in  vogue  fnr  ihe  hreaking  of 
the  rock  ,n  situ.  The  proper  placing  of  the  bore-holes  is  a  verv  in„,ortant  factor 
I"  <.l>ta,ning  the  hest  results  from  blasting  in  asbesto.s  rock.  To  do  this  it  is 
r.eees.ary  that  the  operator  has  a  thorough  knowle.lge  of  the  position  of  tl,e 
^trata.  and  the  position  and  trend  of  cracks  a.nl  fissures.  To  obtain  this  knou- 
'"due  the  intelligent  miner  examinees  the  rock  attentively,  and  carefully  ascer- 
-a.ns  for  each  blast  the  i.o.ition  of  any  joints  and  rissures  in  the  rock;  to  onable 
Inr..  to  form  a  judgment  as  to  the  proper  direction  to  be  given  to  the  bore-hole 
ni.i  the  free  sides  available  for  the  best  results;  but  it  happens,  too  oftoi.  hat 
•»■■  miners  will  have  difTerent  opinions  as  to  the  j.ropor  cliarge  for  --ei  i  ,in 
-^...t.  The  result  is.  very  frcinently,  a  w«-te  of  exidosives.  which  some  l,w^ 
-sun.os  consi,lerablo  proportions.  Where  the  rock  is  massive,  and  the  walls  „i 
•lie  benches  to  be  taken  down  vertical,  the  direction  of  the  holes  i  vertical  or 
•'^irly  so;  and  wbon  the  rock  is  much  fissure.l.  the  hoi.-  have,  gcnerallv  .-„  i„. 
line.l  position  according  to  the  largest  fissuics  „n,|  ibo  l,ulk  of  the  -oe'k  I,,  l.o 
'  Kf'M  down. 

When  blasting  benches  having  several  free  si.les.  the  l,ore-holes  ar.-  .irran I 

■    i"»s,  and  they  are  as  nearly  as  possible  parallel  with  the  largest  free  side\o 

•■>  obtain  the  deepest  bore-hole,  and  thus  bo  able  to  usn.  relativelv,  the  smallest 

-itity  of  explosives.     T„   or.ler  that  the  charge  may  be  as  fullv   utili/e.l  as 

;        I'ln,  due  regard  is  given  to  the  .'ontour  of  the  free  sides  and  the  longest  Vue 

distance.     The  boro-holes  in  this  ease  are  gener.dly  made  vertied.  so  that 

.^xplos.on  will  not  have  to  lift  the  ro.'k  i.   breaks  ,|own.  but  will  aiiow  it  to 

V  Itself,  and  thus  give  less  work  afterwards  in  removi'ig. 

Tlie  depth  of  holes  ranges  between  S  and   10  foet.  and   in   tbo  .•.>se  of  ex- 

""''*■  '"^«  ^««««'  12  and  l.-,  feet.     The  charges  of  the  drill  hc.es  vary,  of 


108 

fuiir-f,  iici'ordiiitj  t(i  tlic  piisition  of  the  latter,  quality  mul  <|iitiritit.v  of  rock  ns 
outlined  uliove;  i)iit,  as  a  general  rule,  in  the  course  of  ordinary  work — where  tl.- 
tuees  are  free  on  one  >iil('— frcon  *>■^'<  In  i>')  piuind  uf  dynamite  are  used  fi  i 
every  foot  drilled. 

The  rock  drills  in  use  are  mostly  of  the  Ingersoll  and  Hand  types,  with  :;.  ' 
cylinder,  and  a  stroke  of  CJ". 

Electric  Drills. 

I-ntely,  electric  percussion  drills  have  como  into  use;  but  many  impro\.- 
mcnt?  will  have  to  lie  made  on  the  present  design  before  their  use  will  becoi...' 
general.  Most  of  the  manufucturers  have  adi^'ted  the  following  methoil:  pow.  i 
ia  conveyed  from  an  electric  motor— which  is  placed  either  on  the  drill  carri.i;r. . 
or  in  a  box  lying  on  the  floor— to  the  drill  l)y  a  flexible  shaft.  Compress;. .ri 
springs  are  placed  in  the  rear  of  the  carriage;  the  drill  curriniie  being  relea-cl 
when  the  springs  have  been  compressed  to  a  cer'  lin  pressure,  and  the  drill  i- 
tlirown  forward  by  the  force  of  the  expanding  siirings.  There  are  springs  in  fr.  i.t 
of  the  carriage  also,  which  force  the  drill  back  after  the  blow  has  lieen  struck;  and 
there  is  the  usual  shifting  arrangement,  which  comes  into  operation  as  the  drill 
returns;  by  means  of  whi.-h,  rotation  is  effected.  In  another  form  of  drill  - 
known  as  the  box  drill— air  is  compressed  inside  a  cylinder  forming  the  dull 
carnage:  tlie  drill  being  helil  in  front  and  working  in  guides  as  usual,  while  tin 
eoini  sion  of  the  air  is  accomplished  by  an  electric  motor  attached  to  the  b;i.k 
of  the  drill. 

In  another  percussion  drill  the  following  principle  has  kvu  introducl: 
niofon  is  communicated  t..  the  drill  by  means  of  a  solid  plunger,  around  wb  .h 
two  coils  of  wir.>  are  fixed;  electric  currents  passing  throuLjh  the  coils.  Tii. 
filunger  is  pulled  back  by  the  current  passing  into  one  coil,  which,  in  Tecedinu-. 
compresses  a  strong  spiral  sprinir  in  the  rear.  It  is  forced  forward  by  the  current 
in  the  other  coil,  aided  by  the  force  of  the  expan<liiig  spiral  spring. 

The  use  of  electric  drills  in  the  asbestos  quarries  has  several  advantii-. - 
over  those  actuated  by  steam  or  compressed  air:  ,  ipecially  in  the  winter  tit.i,  : 
since  there  is  no  loss  through  transmission,  and  the  working  efTe<-ts  are  generally 
much  higher. 

For  block-holing,  little  giant  drills  are  used:  the  diameter  of  the  pistoi,  i^ 
only  IJ",  length  of  stroke  SJ",  and  depth  of  the  holes  drilled  from  1  t  ■ 
feet. 

The  steel  usually  employed  is  octnuonal  in  shai.*>,  U"  in  diameter  for  O.p 
larger,  and  J"  for  the  smaller  .Irills.  I„  starting,  a  short,  steel,  primary  .'ill 
called  the  starter  is  used,  and  when  this  reaches  its  limit,  a  longer  piece  is  '  il- 
stituf,>.l;  this  is  followed  by  a  still  longer  piece,  and  the  process  continued  u  til 
the  desired  depth  of  the  hole  is  reached. 

The  diameter  of  the  hole  at  the  beginning  ma.ie  by  the  starter  is.  for  In 
larger  machine,  ii" ;  which  is  gradually  reduced  by  using  successively  ste.  .>! 
sm.'.ller  dian,eter-1J",  at  a  depth  of  10  feet.  As  a  rule,  two  sets  of  steel  m 
provided  fr,r  each  machine;  so  that  one  set  nn,y  t«  sharpened  while  the  oth.  i- 
being  used. 
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he  motive  power  lor  uctuatiuK   ro,-k   ,l,ill.s   i,   n-uMv  ..,„„„r..       I      • 
-team;  but  in   utilizi..,  the  latter,  ti.ere   i,  a   lar.e  1,.        ,,77'     ,■'"■'  "" 
.ransmittinK  steam  fro.n   l.oil.-r,  to  ,he  .Irill.:  ....-iallv   i,.      .e     illu     '"   '" 
«.nter  season.  ...en  all  the  ,nai,.  „.,„„  ...uire  L  Le  .JIm^      '„::;:: 
iiatcrial,  which  entails  extra  eost.  matnii. 

Compressed  air  has  a  great  advantage  over  >,ea,„ :  the  lo>.  „.  tran.ni.M,.,. 

..-  >.na|]   henee  the  amount  of  drilling  done  is rat.vel.v  hi.h.      I  |.      „ 

....  resuts  wuh  steam  drills  are  from -KMo  4:,  feet,  per -hi. t  of  u r-  , 

"tal  cos    per    o-.t-neluding  power,  lahour,  and  expK.ive.  at  pre..,.,  priees    .f 

h.e  -.s  from  ,.  to  18  eent- ;  „ot  ineludin..  however,  wear  and  t. '  n  .e,     L 

.  lid  interest  on  c-apita!  involved.  ' 

In  nearly  all  the  ..uarries  the  Hrin,  „f  ,sh.,t.  i,  „.„,„„„.„,  ,,,  ,„„„„,  .^,.  ^.,^„.. 

trie   Latteries.     There  are   a   i..   instanees   wher. e-hoie   l,la>,in.   i-   Mi  I    in 

V|..ue.     In  support  of  this  praetieo  it  is  ur.ed  that  not  alone  is  a  li„.        ex 

Pl-ves  effeoted,  l.nt  t   at  the  expense-  of  pi..kin,  ,|,en,  np   is  ,...,  , :„:'    ,, 

l^l^tos  veins  are  less  l.ahle  to  he  smashed  to  .nail  fra, ,.,,.  ,,„,  ,,,,.,,,  J;'; 

The  expemliture  for  explosive,  per  ton  of  roek  hn.k..,,.  in  mines  where  ,1„. 
n.ek  IS  of  a  solid,  massive  eharaeter,  is  :<i  eents  per  ton;   in  mines  where  the 

C'Z^l^  ^'"""'''  "^  '"  ""  ^-"^'  '^^-^''^-  --  the  e!,!t 

of  rlZ"  '"'"'  °'  ''"""''''  ''""*^^  ''"""•  -    ""^  "^■"'"'^^-  ^-"  '■''  to  .  tons 
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Separation  and  Removal  of  Book  and  Ore. 

After  the  «ri,,«  of  shots,  the  broken  material  under.oe.  a  hand-sorting,  pro- 
^M  IS  different  ,n  ever.v  ..uarry.  aeeordin,.  to  the  grade-  to  be  pro-lueod. 
I  the  ground  worked.  Where  no  eru.le  or  hand-cobbed  tibre  is  produced  al 
lock  containing  fibre,  together  with  the  lines  scattered  all  over  the  pii.  is 
o  he  mill;  but  in  quarries  where  the  different  .nalities  of  cnde  are  pro- 
I.  the  material  to  be  treated  comprises  :— 

.  i^   The  long  asl,estos  fibre,  and  pieces  of  rock  containing  the  same. 
(-)    Ihe  milling  material,  or  rock,  containing  the  shorter  fibre 
'•■5)  Fine  material,  and  the  scrapings  of  the  pits  resulting  fn,,,,  bh^tin.^   uhI 

breaking  up  the  roek  by  means  of  sledge  ham.ners. 
'i)   Dead  rock. 

The  material  speeificl  i„  Xo.  1  is  sent  to  the  col ,g  sheds,  and  ,!,..  u.rl.l 

"•^■t.'d  in  ^o..  -2  and  3  is  sent  to  the  mill:  the  iin^  going  fir^t.  however    to 
'Iryer. 

If  the  bottom  of  the  .piarry  is  on  the  same  level  as  the  top  of  the  ,|iin,p,  ,he 
•val  of  the  .lebris  is  simple:  the  latter  is  loaded  d! -ecly  into  diunpin;.  car- 
"  a  platform,  and  subsequently  placed,  by  means  of  a  small  derrick,  on  trucks' 

'l.on  delivered  to  its  destination;  but  in  most  cases  where  deep  mini,,.,  is 
•a  on  heavy  boom  and  cable  derricks  are  en,ployed. 


no 

Construction  of  Boom  Derricks. 

liuciin  (lorri(  k*  iirc  ciiiiiloyed  iii  only  a  few  of  tlie  smaller  mires,  or  whore 
liiiiiip-i  liiivf  til  lie  workiil  nver  iitaiii.  Qiiarrio-"  of  large  dimensions  do  not, 
generally,  niimit  of  the  -iii'ri'-«f  il  application  nf  hoom  derricks;  on  account  "{ 
tl'cii'  VI  I y  limited  working  radius. 


l-'i...  I'.l     ISmim  diriick. 

A  hoom  derrick  (Fiir.  VJ)  consists  of  a  mast  held  in  a  vertical  positior.  by 
moans  of  guy  r..iK-s  ,>r  legs.  To  provide  for  the  rotation  of  the  mast  about  its 
vertical  nxis.  the  lower  end  of  it  is  pivoted  in'o  a  socket  of  the  fixo<l  bed-pl  te. 
A  boom  cr  arm  is  hinged  to  the  foot  of  the  mast  immediately  above  the  pi  ot. 
The  farther  end  of  the  boom,  which  enrries  the  load.  is.  suspended,  from  the    ov: 
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■f  II,.-  ma,t  l.y  ropw,  whirl,  ,,«««  ov.t  ,,„IIov.  , .n„„   ,|„  v„r,   ,  ,■     > 

.......i..n  or  .,.0  hoc.  to  t,. ....... ,,..  ,..,„.  j  ,;;:;„;  :::;;;; 

in^r:;  """""^■"""'""•"^ -n...  ..„.,  „.,,iv , .,.:,:,;,;,:: 

Conitrnction  of  Cable  Derricki. 

A  .al.l..  .,r,.,..h..,l  fro.,.  ,1...  „.„  .,,■  ..  „,.„  ^„,,,,  f,.,^„  „^ 

-n-  .ho  work.n^  ,.,t.  ..1..,,,  wl,i..,,  „...  1 ,  ,.  ..  ,,..  , ,. ,    .,„,,,." 

n,a„.    ..„,.,ro  .,p„.,  ...i.,.  ,„..  ..,,,..- rick  i.  constr,,....!,     A  .nrri.-r  .    , 

'1-  '-Mv.     T.,  th„  ma„,.,.r  fho  |„„,|   i,  ,r,„.p„r„.,|  „|,„„,  „...  ....l.|,.. 


Kii;.  20 -Incline  cabl.'  Iininting  pluiit 


The  cables  „,.,,-  span  a  di.ta.„.o  of  4(X)  f.H-t.  nr..  ,.,„.|..  of  .T.-cihle  steel.  a..,I 
are  from  li''  to  2"  ,liamot«.r:  .lepe,.,Ii.,K  o„  ,1,..  l..,„Mh  of  th..  s„„,.  ..,,.1  ,,,,.1  to  be 
carn..,l.    The  ropes  for  hoistinff  are  from  J"  to  V  .liamoter. 


Kk;.  21— Horizontal  cal.l..  l„,i«ting  pliiiit 


'"•  ^-•'1'^  -a-VB  may  Ih.>  either  i„oli,.c.a  .Fig.  .'().  or  horizontal  (Fig.  21). 
i;    case  of  the  .„ci.„«,  ,.,.,«  ,,„,  ,.,  ,„,,.„  ^^  „^^^..  ,^,,  ,,^^^^^     ^^..^,_ 

..  alo,.g  the  eable  wl.e,.  the  load  is  raise.],  it  is  .,eee>sary  that  the  a,.gle  of 
-..  ,o„    o     the    cable   be    at    least    ...r,    to    render    the  co...,K,„e„t   of    the 

'Tr.a«e  .n  pos.t.o,,  until  the  load  arrives  at  the  stop  on  the  cable 
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•  >n  jttupiiiiii;  the  i-iirruiKi'  .it  .iii.\   |«)iiit  mi  it-i  upw 


>r.l 


joiirnpy,  the 


loilil 


lo  lorter.'.!  iiiid  .liiriii>.-.l,  niter  wliidi  th.'  .•urriage  roturiis  do«n  the  iiioliiio  to  t  , 
Btop.     It  ;-.  gLMi.Tiilly  iu-.-.-,iir.v.  hdwrviT,  I.,  provide  a  bridle  or  link,  (e),  piv..t    1 
t.)  u  vv<,.»lfii  cliiiMp  .,11   tl.,>  .•i.rri.T   rope  ov.T  llu;  ,liimpiii|?  r'"i'>t.  wlii.li   link 
raiso.1  \,y  a  .-ord.  {/).  aii'l  drop:^..l  over  the  hook  ot>  iho  end  of  the  .arri.iKe  M 
dunipinif,  and   i.lt.-r«ar<U  rcl.n^d   to  allow  iho  .•arriajfe  to  rotuni. 

To  ohtaiii  control  of  the  .•arnatf"  ^n  tin"  "  '""'l  ""»'  ''O  V'i^'^od  tip  "f  '""''^  ! 
lit  any  point  on  the  line,  witlmiit  4iiftin«  th.  »top^  on  the  carrier  rope,  ..  tl.n  i 
rope  or  extra  hanliin.'  or  tail  rope,  i"  diameter,  U  required;  which  i-<  iiltm  ! .  1 
to  the  earriajje  ami  wound  in  at  the  -,imo  9pe«'d  a->  the  fall  ropo  after  the  !  I 
hiH  l>e«Mi  lifted,  and  hy  means  of  wliieh  the  earriaKe  may  he  restrained  iu  it- 
movement  down  the  inelino  on  the  return  trip,  or  tnaile  to  stop  over  anv  |...  nt 
in  its  ranpe  of  travel  for  loa  MnR  or  unloading  purpwes. 

r.y  niakinff  the  liauliiiK  rope  endless-  that  is.  hy  pa^sinR  it  from  the  carrin'. 
around  the  separate  windintr  <lriini  on  the  hoist  ami  around  a  sheave  on  >\.- 
farthest  end  of  the  ealde  way,  the  hitter  may  he  used  in  a  horizontal,  iiiHtend  ( 
inclined  position.  In  some  (puirries  lhi>  ineliiie<l.  and  in  others,  hori/oi.t.u 
cftl.l.-ways,  with  tail  rope  are  utili/inl.  Miners  generally  imfer  the  horizoiit.i] 
to  the  inclined  cahle-ways,  on  account  of  the  ease  with  which  the  earria«e  u.a;. 
he  stopped  at  any  desired  point  from  the  hoist;  while  with  the  inclined  cnliic 
way  n  constant  shifting  of  the  sto|.piiiir  lojr  on  the  cahle  rope  is  net-essary. 


Kii;.  a2.     Twii  Ipr  ■'iipiHirt  for  lalile  di-n-iek. 


1  \)  Ciirrii-r  rom*. 
(lil  I.iftiiiK  roi».. 


iC)  Hauling  i"i»'s. 
(D)  (i.iy  ro|»-. 


The  support  for  the  cahle  consists  either  of  a  pyramid,  constructed  of  fw.: 
legs  fitted  and  bolte<l  securely;  or  of  two  legs  helii  in  vertical  position  ly  3" 
guy  ropes  arranpod  in  the  manner  illustrated  in  Fig.  22.  On  the  top  of  'tie^ 
supports  are  placed  the  sheaves  for  the  carrier  and  haul  rope.  It  is  claini'  1  ff 
the  pyramid-shaped  supports  that  they  are  very  rigid,  and  strong,  and  i!  >  u''! 


n.-( 
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n-friii-i|, 
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23.     I'tt,,,,  r  f,, 


iiMi'  li. 


!u'  f'nlilc 


irriu(fe  ( Fijf.  2.'i) 


^   .v<'t    coiiiimrutivcly    li^ht.     Tli 


i"  «iilistiiriliiillv 


'I'tlllK, 


i''iii-triii'liM|   III' 


tliintffs,  mill 


IK   a  mil 


liiH'ls  art'  I  if  fast 


iiri'  prnvii 


l«-.| 


•■   riiniiiiit'   wliccis 


wrmiclit    iron, 


with 


niM,  1>"  to  24"  d 


iiiiti-frirlloii   lK.ari 


l!iiisliii(f  r..|«..  aiul  to  .■ii:il)|,.  tl 


lameti'r,  in  order  to  riijinv  tl 


'I    ''Iff    iron.   linvi> 
III!-.      The  hoi.-tiliK 


K'  »riii  liloi'k  tn  |i 


iwiT  as  CreeK 


lo  wear  on  tlio 
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•  ire  . 
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^ll■.  24.— (•,:ii,tnictiimiif  tr.oi»|i..rt  1.  vc 


,,,:;;  '■';.'"-""•<  -^'  -.l^-  -..•  :.'■•   l.ardwoo.l,  a„.l  hold,  generally,  bo- 

1  .to  .',   eubic    eet  of  r-K-k,  weighing  from  2.2.H)  to  .',.XH.  pounds.  The  bot- 

-overc.  w.th  i"  steel  plate;  while  in  .son>e  quarries  the  outside  eorni 

-     ed  and  prot^.ted  h.v  heavy  flange.  (Fig.  24).     It  is  elain^ed  that  a  box 

n  n  h.s      One  co„,pany  has  „tto„,pted  to  use  boxe,  made  of  iron:  bnt  it 
I"  that  the  experiment  was  not  siiei-essfuj 
I  XiS— 1 1 


iU 

rlw  l»«»avy  •■iilili'  i-  (ii-tfiiiHi  ill  iHitli  fiiil-,  .illxi'  .  a  -\.ei'iii  nt  hiM..\  »•"" 
'tin  !■  .ii|.-.l  xltli  -h.t,.-  I  Ki(r.  ■-'"•'.  "r  !■•  II  \nruv  irmi  Imp  ~i'iircl\  ltt«t«iie<l  ii 
drill  ti"l<'  ill  ■'III'  -"liil  T'-k. 


Kiii.  'J't-     Alt  !  wmi.'"  'tl  '  !iri)t*r  rii|'«'. 


F..r   II 


ic  |iliri>ii-i'  nl'   >trcti-liinv    ii 


I  111    t.i   iiiiii'        I  liniliiii'k!. 


lll-il'li'  1   ;lt    Hill'  I'll  I   "t    the   r:il 


III. 


r      I    i.iMt        III 


V,a. 


Hoisting  Engine's 

All  liiii-t«  u>i-il  ill  till'  .li-trirl  arc  of  tlir  .luiiUli.'  ixUiiili  i    l.v|n',  u  itli  revi 


trji'tiiiii    ilr ■ 


III   In 


mil  mill   Hi 


Jorrii'k'"  with  liiil-ro| 


iliiii'il  ruble  ilcrri'k^  oiii'  ilniiii  i" 


-iltliciriit  ; 


«'«  ri'i|mr 


IH.'    li 


rums.     The  iiowi'St  iv|k'  uI  a  ciilili'wiiy 


•■iMUMi    in    riii!i'    XXXVI.     Tlii-    li"i>l    lui-i   friftii.n    .Iruiiis   niountr 


uxlc.  Willi  liriiki'-  »nr 


kril    I. 


>    liiiinl  [•  \<  r  III 


<l  link  iMutii.ii:  till'  iiiirritw  .nul 


(liuiii  scrviiiR  fur  till'  ciiillo-^   luil  rupi 


'i  Ilia  hoist  is  I'lil'cil  the  .-p<'i'iiil  i'iilik'-wii.\  eiimiio,  and  '   i  aci- 


II    if  its  si 

firiistructioii    is   liiwt'!'    in    priri'   lliiiii    the  fimiiii's    with   si'iufnlc   (Iriiins,  hci.' 
ri'lilui'iiii-'  till'  liiltiT  pvrryuhcri'. 


Efficiency  of  Hoisting  Plants. 


Till 


iIp.T     of     I. 


II-  .il    r 


H'k   uliii'li  ran 


he  rai-iil   from  a  ((iiarr.v  hy  n 


jf  n  Ciihli'  ili'rrii'k  lii'iMinU  upon  tlie  ilrpili  nf  the  pit.  tlio  ili^tance  to  he  ha  ilo'l 
iml   till'  cnpai'ity  <•(  the  inacliini'ry.      .\-   a    riilo,   liciu.Air.   iho  ili-tancc  in    li.  .ir. 


•TJI  till'  i|niirrii'N  iloc^  nut 


liHi  f.i't  :  uhili-  the  croati'-l  .li'ptli  so  far  alt. 


IV.  fill.      Tak 


III).'  thOT  lii;ui'i--  as  a  lia-i-.  .in 


d  assiiniiiit;  tin-  load  to  hi 


and  iIm'  i-apai-ity  of  ilio  li.'i-l    In  li..r~i'-p.mi'r.  an  aMraLio  of  from  -.Mn  In  :;nii 


ho  ra 


isi'il   III   a   ton   noiir  -hi 


ft.      It 


lllll-t    lio    Ulll 


lir-tond  thouuh,  that  a     ^iM 


ilcrrn-k   is  u 


sod  aUo  fur  other  purpo-e-:  fur  in-tanee.  the  lifting  am 


-hift! 


Ill 


I'S  of 


leavy  pieces  oi   rocK  in  the  ipiarry  in  on 


till 


(ler  to  clear  tin,'  workinir  face  after      u-! 


inp. 


On 


nccoiiii 


t   of   the   work   entaile  1    tliroiiijli   tin;   soparatiou   of   tho 


from  the  dead  niati  rial  in  the  l^ttom  of  the  pit.  a  eahh^  derrick  is  very  .s<  'W'- 
used  to  its  full  capacity.  Tn  order,  then-fore,  to  provide  for  a  steady  supi  >  ' 
ore  in  all  the  (piarries.  a  laruer  niimlH'r  of  ca'de  derrii'ks  than  the  regular  o   tpi 


i;7:/V 


n-.-n 


im- 


W  I 


•^■|l.k^»  ,a..|i-   h,„. 


--1U 


:i  G 


m   ^ 


ii: 


raimcity  iiniioatcs,  nro  ciiiplovcl  himI  ^llltiullt•,l  iiloiitj  l 


lion  ol  tliis,  it  may  lio  citi'd  dial  oik 
nek  ill  the  mill  ami  i-ai'liij.'  for  tl 
j'.'o.vcd  piiflit  <  alilc  derricks. 


K  llii-  i|iiurrio~.     In     illu~tr:i 
"inliany  triatiiitr  al.out  :;iHi  ions  of  a>li.st(, 
11-  inir|ioso  as  an  avi-rasc  ;')iMJ  ion.->,  has  em 


Haulage  and  Dumping. 

The  dumping  cars  in  nsc  arc  of  two  classes:  l  1  i  those  h.uilcl  l,>  men  or  hv 
horses,  and  (l'I  those  hauled  h.v  |,ow..r.  Dumpinf;  cat-,  of  tl...  iii>t  class  consist 
M  a  truck  and  a  moval.lc  hox.  coiistructc  I  for  a  :i  I  '  ^Mu^^.,  and  hoi  lin«  fn,m 
oni'diulf  to  one  tipii. 

The  hox  cars  for  power  haulage  lioM  from  three  to  ,ix  tons  of  rock.  Ihc.v 
:.ic  furnished  with  I. rakes  and  such  mechanism  as  will  permit  the  tiltinf,'  of  the 
:■  X  to  hoth  sides  of  the  track. 

The  gauge  ..f  tin;  latter  i>  4J".  In  all  the  lai-er  .pnuric-  haulage 
I-  U>ing  done  hy  small  in  and  li'  ton  locomotive-;  an,l  ii  i-  dainuMl  that 
'..  r  only  is  the  cost  of  traiisp(,rt  p<'r  ton  cunsiderahly  r.^lnced,  hiil  that  accidoni- 

re  very  few.     The  rirst  iiitro<hicti ,f  tlics,.  >nndl  I .motives  was  made  l,y  Mr. 

•"■orge  Smith,  in  In'.i.-.,  who  iise.l  in  their  construction  two  cylinder-  from  an  -Id 
hoisting  engine,  in  e<.nn.'.\ion  with  gearing  motion.  The  ,..\p..rimc.nl  wa-  suc- 
'c-stul  from  the  start,  ami  since  that  time  most  of  the  larger  mines  have  heen 
i-iiig  this  class  of  locomotives.  The  main  advantage  of  tiiese  geared  loconiolivc-. 
1  tli(^  great  case  with  wliicli  very  sharp  curves  are  taken;  while;  their  L'cneral 
'  i.-lrncti.,n  is  such  as  to  reduce  all  repairs  to  a  minimum.  It  is  clain.cd  thai 
1"  s.iMie  of  the  mines  each  locomotive  makes  from  .">u  to  On  miles  a  day.  The 
lianirlcr  of  the  cvlimlers  is  S".  with  10"  stroke.  The  engine  is  titled  with  steel 
: Inline,  saddle  tank,  and  steam  hrake. 

The  stejd  rails  emplo.ve.l  are  of  either  l!l  pounds  to  the  yard,  lor  light  dump- 
''■■i    ars;  or  4.''>  pounds,  for  mechanical  haulage. 


General  Hoisting  and  Hauling  Arrangement  and  Position  of  Cable  Derricks. 

The  position  of  the  eahlc  derricks  is  determined  h.\  the  location  and  iiumher 

:  "-i-king  points  in  the  pit,  and  chaniics  with  the  -hifliiig  of  operations.     WIi.tc 

'!  '■  'luarry  is  of  rectangular  shap,..  all  the  supports  ai„l  hoisting  engines  are,  as 

'ule,  placed  on  one  side  of  ih..  pit;  the  former  n-nally  all  on  one  rou   near  the 

'"•rder  ..f  the  pit.  leaving,  however,  cnouuh  -pace  for  the  pa--ag.- of  duniping  ears. 

■^  - '  illii-^tration  of  this  arrangement  is  the  large  •  King'  pit  of  th.'  .Vmalga- 

'"■ite,|  .\>U.-tos  forp..ration  at  Th.'tford.  The  derricks  enipl.iyed  her.'  .atv  all 
"i  Ilie  taihroiK'  type:  the  cahles  heing  strel.hed  nearly  parallel  .it  fixed  intervals 
"^'1  the  i.it;  while  all  the  hoists— ,,nie  ,,f  them  are  grouped  to-etlicr  =  i  one 
l'"iMirii:-are  stationcl  hack  of  the  -uiiports. 

!n  cases  where  the  pits  have  an  irregular  shape  .ind  <'Urved  outline,  an 
'*'•■•  ,s  generally  made  to  jilacc  the  hoi-ts  and  snpp(,rts  on  one  , antral  y|M,t, 
''■         >  hence  al!   the  cal.le-ways  can  I.e  o|HT,;ted, 
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Tlie  tru<.'k>  fnr  ttio  luuilasf  <>(    InnipniK  'Ml--  ;.iv  ,'t'neiMll>    l.,..|  al..nK„.,.-. 
dose   tc.  tlu.  l.onl.Ts  ,,r   tlu;  MiLim,-.     (  ....icmIIv.   lu-,,   tr;„'k.   uv   rl,,,..   ,,, '.,, 
oth.-r;  „Me  lor  tlir  Iuh.I.h!  nn.l  tl„.  ..tl,,.,-  t.^i-  ili..  .nii.l.v  ,ars. 

In  .»,,„„.  ,„■  ,1,.,  „„„..,  ,|„.  i,.,..,.^  ,„.,.  „|-  ,,,_  ,,„,,.„^,i„g  ^,.jjj^.  ,^^,^,,.,1^  ji,^,  , 
m11uw.„«  ,I„.  l„a,l..,l  ..ar,  ,„  ,1,.„..„,1  |,v  ^rav,.,  i,,,-  .,_,in.  .h.tnnce  to  a  .In,,,, 
Niird,   »!„■,■,•  Il,..y   ar,     -..,-t,.,l  a„.|   .k.ljwnvl   ,,,  tlirir  .|,>tiiiati  ■■.. 

Am  ii,K..ni..„-  ,|,.vir,.  f.,r  rhr  ,|i-,„,.al  „t  tlir  mill  r.n-k  Ir  ,m  the  pit^.  tlm  nu 

-ue  ot   Its  l<i,„l  i„   !|„.  ,li,tri.-!.  i.  ,   |.,,.„  i,i-,all...|  ,,l   tl,,.  .,nwr; t  tla.  'Ja,.  • 

A-U-to-    Mi„|„(,  C.H.i.ai.y.-  ,,f    ,  ■    .,!     ,  S,.„    I'la,,.    XX'WH..    I|,f,:   ,1,0   I.,,-, 

'■°'"'"*^'  •■' "'■•  I'"-  ••■■'^    ■■!■  <■<"■'.    ■i'-'-n.-k^  M-  .l,u,.p,.,l    „„„  a     vM.n,  ,,, 

rockpts  wl,„-l,  ,„i|,t.v  ,1,1,,  ,.  ,,,,, nv.,-  ,•  l„-!„u.      II,..  h,i,,.r  ,,•;,,,  .,„,rt-  tl„ 

(lir-M-tly   .„   il,e  „re  l,i„   ,,t    ,.„,   ,„i||.      n,,,,     ,,,.    „1„,.„,|„,,   „,-tail..,i   7  ,.al,l,. 

neks  witli  a~  n.an.v  „r,.  k,,-,     T!„.  ,•■  ,,v..,v..r  I,.,-   .,   t,,t.,!    i,.„t.tli  ..■    :;■'-,   i, 

;H..I   .-..M-iM.  ,„■  ia.avy   >„.  I   ,,„„-   :;„-   „„,,,  .,„.|,   ,„„    ,„,,.^   ,.,.;„, •„,,,„,    |„.  „,,, 
ir.ii,.     Its  vi'l.M-ity   IS    (o  f,.,.|   ,„.,.  ,,,ii,iir,.. 

■n„.  .si>..i,alliMf.'  fr,.i„   tl,..  |„i-  ,,,  ,|„.  i,.,iM  ,    ,„  ..|,al.^..^    ■....yknv^<  i-  ,.tr....I...i 

slioutinK;  l,„fc  whor..  tho  pi..  ..vv  ,l,,...p,  a„.|  uj,..,-,.  i| .,,,„,„-  ,.a„n„t  l.o  .„„  ,, 

I..V  tl,..  ,MiKi„,...r.  I,„ys  ar..  -tatioi,..,!  at  |„„,.,-  ..f  va„la«,.  ,.„   ,1,..  |,.„.,|,,.  ..f  , 

'"'"'  "'■>'  ""•  ^i»^""'^  '•^'•"■■-  I'y  <l'.n„-  l.,.|U  .,r  1,^    ,.„   ,„.  ,,,■  a  :.alv  a„i.,.,l   u   ,, 

'■'  •'   ''^"""■'••-  "-hi,.!,  -lrik,.s  a  1„.|1.   ,i„.  ,„„„l„.r  .,1    .,,.„k,.-   i,„l„.a,,„..  ul,a,    ,.   n 
<li.irpil. 

I'^.ch  ,M,i:i,„.,.r  -tali,.,,,.,!  at  a  l„,i-ti„L'  ru-\u,-  „,:,,.k-  tl„.  „„,„l,..r  „f  1,,.^  |,,    ]. 

ho  has  ho,sto.l   ,]„ri„K   ,|„.  .|„f,.   „„|   ,|„.   .„„„„„,,    ,,. .,    ,,,•   ^,||    ,|^^.   ,     ,  , 

,.„ir,„....r.-  n...„r,l-  „,„-,   ,ally  uiil,  ,|„.  ,„„„l„.r  „i   .-ar-  ,|,.|iv  ,.,.o.|  at  tl,..  ,litl,.. 
stnt,„„s:  ,.0..  at  tho  o„I,|,;„g  sl,e,l.  t h-y.f.  ,|,o  ,„i||.  a,„!  .h,.  ,l,„„p;„^  ^p. 


Recent  Improvements  in  Hoisting  Appliances. 

'■''"'  ^'■^I'"'-I'"l  '■■•'"'I'-     "In^h   n.pl„.-,.s   .1,,.   I ,„  ,l,.,,i,k   „.   all  .-a^.s  ul„ 

",|l,r   ,.a„^..   .„    operat,,,,,.   is   ,.,.,p,i,...,l     ,.,,|,    it-   travlli,,^.   hoi,tin«.   a>„l 

'':,"-  ''""^"'  '■"^^•'^-'^^  >' y  :«lva„ta;r,.s.      j.-.r-,  ,  f  al!    tho  „,ai„  ,.al.|,.    s„.p,.,. 

'""■''  "''■■■  """H'Mrry  f> ,  ,1„.  t,.r>„i„al  i.,«,.,-^.  p>.„^  ,,1,- a  ,.„a,|„  ,,v  ,.,„ir,.lv  , 

'"■'"''■"'   "'    "l-l  ■•'"■"■■'"<   a,„l  „|-  ,i„.  ,.,„„li,„.„   „,■   ,|„.   ,„,,-a,.,,      U.nn.j  „..  .■ 

:'" ■'•-  '''^"  ■'"-'•  '"■•■^i'''-'l  ^"   •!"■  >'n„i„al-.   i,   l,a-  „„..  ,.| .,,a„.  1„.,„.,.  , 

IS  ...>  ,„torl,.r..„,.o  ui,l,   ,l„.  ,,,-..,.  ,„    „.ai„-.  ua,.„„-.  .,•  ,„|a.r  .,„.k  .arri, 

"■'"""    ""■    ™"^"^-      ^^■'■•1'    -    -"i'.'l'l .„,.,-,    i,.    ,|„.    „-av   „,• |„ 

""■'■"■'■'•  "'  '  ■'^'1'-  ^''""-'   -'>■  I--I  "'•  l-i-'i'.^-  .nay arri,.,l  „„  with  a  ..,-, 

"";■""•"'■  ^!7' I'--'  :n.a.iv,.!ylar...,.a„.,.      „  a.-  l,..,-,.  i„  ,1: 

'■""'   ^^'•'•'•-■^'"l   '■"" Iiti...i   with   tho  l„.,„„   ,l,.,.ri,.k:   i..r   „    .*,„.   ,|„,  ,,  

"'"' ']  ^"'-""'^i^''  -iH-  i"  w-.„ti„^  oxp..„..s,  r ,,„„i,i„^  ,.,,;„,|, 

oporat„n,s   of   thos,.   ,.al.l,.   ,|..,.ri,.k-.    h,.„„„.,,   „.,   ,i,„|    „,„    th,.v    aU„    l,.,v,. 
sor,,,„s   ,l,.a„l,a,.ks:   a,„l    ,hi.    i-    ,„„,,.   „,„„,,„    „,.,   ^,.,.^,„._.   ,|^^,      ^^^^^^,.^^    ^^^, 

;^""''^  •""•■"^''   ''■"■'"'■''■      '■ '•  '■   •■•  --   .l,„„„a, 1,    „    „„„,   „„i„, 

h.fr  ,p,ar,.>    ,t    -   ,a.,.,.-a,v    t,.  i,.,al!   .,„i,,.  a   ,„„„l,.,r  ..f  ,1„ aM.-uav.       I, 
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|iil.  iii.:i-iiriii„'  '■vcr    l.iMMi   icd    in   K  ii(;ili.   twcKo  culiluway-  are  being  opera t', 

mill  ill!-  I cs^italc-  twiKo  ilitfiTi'iit  Ixii-llii^r  uiiilr?:  I'arli  roiini-tiiij;  nl'  caliliu. 

Iini^l,   .mIiIi'    Imhit,   two  '•!'   llircc   liciivv   lul'lfr.,   iiihI    otlici'   acrcssiirics,      .Mor«'M\.  1 

till    .i|n'fal  iMfT     xiii'ii-c? ;   till'  |n'riiiai!i  lit    w.ii.'li   i i— ary   tu  kiK'ii  iIhm-   unil> 

i:o.,(i    iiiil.T    ti)    prcvi'iil    any    arciilfnl  :     tin;    tinu'    lust    l>y    tiiu    nirii     in     li,. 
|iiiiiT.\      a~   i-   ^.'c■  ..ralli    llir   i-a-i'   -in    \\ati-lnn«   tlif   arrival    ur   il<'|(artnro  uf   t'. 

Ii"i-tinir  >liiii-s;  .ii-c  all   larici--  wliii-l,.  \\hi-n  i-iili-rcl  la  tlii'  pru|i«'r  liglit.  l^-;  i 

tci  ulfM'l.  to  Mina;  cxiiiit,  till'  aiipaiciit  ailvanta«c-  tlial  al  tir-t  sijrlit  appear. 

'I  liu-o  nenali.c  I'arl-  ire  nnw  ^■■■■ii.'ni/i  .1  Ia  i'n>.niifri'-.,  hence  elferts  ii.i  - 
alreailv  lieeii  nnnle  tu  iln  away.  In  a  very  larjie  extent,  vvilli  the  ealileway  -  in  ea-.-- 
wliere  larfjer  (luaiilities  nf  rock  are  to  lie  lian<lle<I.  an<l  to  >nli»tilnle  a  trainu  ,i 
•ei-vii-i>  in-li'aii  -where  till'  loeation  ..I  the  .|iiarr\  piTiii il- o!' -ineii  u  eonrse.  I  . 
•Iieir  people,  al  ■|'lu>tforil,  are  the  tir-t  to  h.-  ere.liti'.l  with  this  iniioViite, 
When  Iheim-ent  proprietors      \Ie-.>r-.   I\easliey  an^l  Mallison — took  over  the  pr.  ; 

erty  >ei.'ral  .\ear-  a'j.i.  ihc'ir  ni;iiiai;.'r.   Mr.  <  leo.  Smith,  inaiie  a  proposal  to  foiii ' 

their  lireat  ipiarry   with   the  iiiill:  wliieli  wa^  located  at  a  di-t: e  of   l.lnii  ',.• 

liy  rail  throii);h  a  Innii.'l.  allow  in^r  ;,t  the  <aii!o  tiii;e  a  thoroiigii  oxploratioii  ;1  ;i 
loiiir  -Iretcii  ol'  viri;iii  ser|-M;l  inc.  'I'hi-  plan  was  at  once  aci'cpteil  ami  e.xcenlrc! 
with,  the  re-iili  ihat  to-,lav  ail  the  roi-k.  instea.i  of  liein;;  lioisleil  hy  cahio  dcrricl,-, 
is  hanled  in  larire  ."«  tmi  c;u<  over  a  tramway  rliroii).'li  a  tiiiiiicl  to  the  imli 
Ihe  advantaRt'n  of  tin-  hoi-iinL;  -\-ti-in  are  nnniife~t.  and  need  no  fiirtbor  cm 
meiit.     Thore  .-ire  a   ■•lutiihcr  ..f  cpiarrie-   in   the  ,ii-triet.   the   location   of  hIh.-I, 

permits  liie  iiiirod.iei f  .i   -iuiilar  Ir.mmay  x'rvici';  and  although  the  ini'i.ii 

.xpemlilure    ..f    niak  iiil' a  tii I  or  ..peieciii  in   c,,i,nexioii  with  tlie    tramway  in. e 

ire  hiv'h.   M't   th.'  .  iicr.itiiiL'  expense-  are  -.i  |..«,  caiipari'il   with   that  of  ordli' o-. 
■  .ihle  iiciT;ck-.  thii-  Mie  m.^ncy   iiive-li'.i   in.i.\    l:< n^idcreil   well   spent. 


Compressed  Air. 

In  -omi;  ot    i|,e  lariivr  niinc-   tin-  iiciivc  power  for  ai'tiiatirift  rock  drill-    :i 
'"■''*'■■'   '~   tw>-- --ed   air:   iicn.raiii    -iip|iiicd   l.y   -I raiuht-line   air  coinpros-.r-. 

Ill  ..rdiT  •     -  .lire    iiiiformity  ,,f  pre— iirc  ami  to  i.',.t  rid  of  the  water,  ami  n 

pii^itie-,   ihe    iir   i-   Id   Ir.aii   'I mpr.--or   into  a   rc'C'iver.   whieli   is  treiier.il 

su)rt,li,.,i   wi;h   ;i  -.i!,i\    vahv.  and   prc-iwc  i;aiii;c,  ai-o  a  cock  for  lottinir  otT  ti 
wal.-r  wliieh  irrailnallx    e.illect-. 

Where  tl,.   di.-taiii'e  ..f  the  pit   fn.m  the  air  ( ipn  --..r  i-  |,iiii;      over  .Mm  '   ■ 

a   s„-.,„.i    re.'eivcr  i-    ie-talli-d   ahoin    half   way.   f,,r   lla.   purpo-e   al.ove   imli.':  ■.■! 
Tiie  .-apa.-itv  of  an  air  eomiav-or  i-  jrencraliy  e-timatcd  hy  the  iiiiinber  of  ■   •■ 
%ilis  -A   can  supply.     'I'liere  are  :!.  T.    II.   and   Jii  drill,   air  eompre-sors.   al    ■ 
«»ieh    irp  -mployed   in   the  a-l.e-lo<  reirion      'rh..  pressure  usually  prodnee.l  ' 
"T  drills  i-  'iO  pounds. 

Thp  siraiKbldin..  air  coiTipre- or-  which  arc  cxicn-iv.'ly  ii-ed  in   the  di-' 
ranrp  thf  in-cat  ilisadvantaL'e  of  coii^uminir  to,,  uiu.'h  <team.      'I'liey  are  now  1  ■  :• 
"0«^w<-     i.y   the   .liiplex.   c,mi|ioiind    -t,-am-air  .•orii|)re<sors.   nianiifaetur.'     I 
-few  Eaic     Drill  Conipany.  which  are  cu-tructe,]  on   more  reonomieal  line-. 


i 


u 


11!) 


Drainage. 

7'7  ;•"""•"  ''""';''«  ^"^f"'-  '  i '"--1  '.'  H...  .1...., i„r.  i„  ,.  ..„, 

•^r^ ,  '""■'"■'rr"  -''""•  "•"'  -"'^'" '-'' " •--  - "- 

ii'   l.a.v  hy  iKMiif?  .i|wrato.|  only  n  (-,.«   h.niT'f  n  (|„y. 
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llAI'TKIt  IV. 


Till    |)|;i.SSI\.i  (11    ASHKSTdS  luK  Till;  MAKKKT. 


ililcT     tlil'     ti   I'M!     ill'-illi:     i-     l.'<'IHTllll>      lllli|>'r»t<! 


!»■  i^rij 


liV     «lll.-|l    II 


lllilliT    (■.•hverl-    111-    II  lal    ililM    II    >iilrMMi-    uriirlc.    or    j.v     uliicll    lie    cxlnirl- 

inarketiiMc  prciilurt  ||,  i„  ii       Tlil,  |ir(iii.»  in  ihc  i-a-c  cf  ii-Li-tds  i»  dixiileil  in' 
(li   liiiiiil  iln— iiit';  iiiiil   I  J  I   iiMi-liiiiiii;il  ilri  — in;:. 

Hand  Dreuing. 

Since  nii-i'lciini.%il  .Irr—intr   i-  i  rin-ii-cil   in   ull   tin.'  i|iiarrifi,  Inunl  droisin^'  . 
1   .nr.niil  ii,  thf  t-i.l.hinu  ..I  N...   I.  an, I   N.  .  II  u'riiilts  only. 

Soni''  iiiini-»  ni,.i-'    "liU    .N(i.  1  ciu.i       iiii'ii-iiriii;.'   over   ,' "   in  li'liKth ;  while 
others,  hoi.je-  I  lie  iiiM.ve,  a  .\i).  H  (.tm.I.    i-  niaile  nn  ii-iirin^'  I'roni    ,;,"  to  ]"   ; 
IpnjTth. 

.\«   alreii  K    nieiiii--ii<l    .iJM.ve.    the   se|iiir:it ion   i,f   the   iispfnl    from    tho  u-. 
le--  mill,  rial   i-   nia<le   ii     liie  |iit-   alter  lila-tiiir.   the  lartrer  Jiieees  of   reek  I.eii 
!ir..kei,    up.   atnl   ihu   lilre  u'litlier.'il    iiil.i   lioxi-   uml  siMit   to  the  dros^in:.'  >li.  .1 
Willi,    the  ^.ei-al'    I  tine-   ami  >t..tie-,  .  ..iii.iiniii;;   -mull  tlhrc  nn,>  sent  lo  the  m  i 
l.ir   nii'ehani.'al   tnalmei! 

Iti   -oiii.    ..!    iIh'  lartrir  .|iiarrie-   the  pr --  dl    lianil-<"ol>liiii(r     in  n  re-iilt 

n.aiiv  '..ar-  experieti.-e  i-  «..rk...|  ..it  I..  t.ieal  perl'i-etien.  The  follnwini.'  i 
.1.  •.•ripti..'i  ol  the  h;iiiii-e..l.l.iiiu'  pr'.ee--  i.iir-iii-.l  l'..r  o\.-r  lifteoti  Jear-  in  on. 
the  priiieipal  ipiarrie-. 

1  hiT.       ire    Iw.     eelij.iiii;  -heil-    at    rhi-    mine;    .me    m    whh'li    nieii    only.    , 
iinotliei     I     ivhieh  i-'irU  ..ii!\.  are  Pin].i      ..!       The  tii.    .'-  e..|.|.ii|M;--h(Ml  reei'ive- 
foek  eetila  ■■iiiir  llie  |..iif.'er  'il.ri..      Small  ..i,,-  liaiel  -le.i.'e  hammer-  weifrhiii);  fi^   i 
-l\    lo  Feven    iieiiml-     ire    ii-.' I    in    l.reakim;    up    lla'   r.-.k.   the   lonijer    tihre   l.e'  ,_ 
-ereetioil  In    a    -ii  vu  with    :.  "  le  li-,  ami  -eiit    to  ihe  t-irl-'  ool-binn-sheil ;  wliil,.  •    . 
sc■reetlin^'-^.  ai  ■!  Ihe  r..e:,  e.mt., ,  nintr  small   lihre.  are  .jeliverel  to  the  mill. 

In     the     L'irl-'     lilli-   :ill«--k,  wliii'li     rei-eive-     he-i.les     the     pre.jllet-     i.f     ^    ■ 

imii'-   eol.hiii-  -heil   a  -■.   the  •    |,i. ■.;,.-   .,|'    fibre    tr.'iii    the    pits -the   Kirl- 

eated  at  loi.ir  hhle-.  Inn  iiip  iin.leriii.alh  a  -erie<  ..I'  e...      artnients  for  the  r... 
lion  ot  111..  N,.-.  I  ;,,:■!  II  til. re.     The  hammer-  u-i.|  in  i.reakiiifr  np  the  r... 
treeitiir  the  lil.i.    ir..m   the    ame.  uei^di  fr..m  :!  lo    11   pound-,  and    'iie  steel  ■  ' 
upon  whieh  tin-  w..rk  i-  doi,,'  ar..  In"  •..  \-2"  -.piare.  and  ■,'"  thiek, 

In  order  to  jret  rid  of  .dl  a.lheriiiu:  ro.-k  i.arti      -.  iho  Xo.  I  til. re  i-  .■!,., 
hy    a  sieve        'li    i'".."  hole-,   an.l   the    X.,.    H    |il,n.   |,y   ..   sieve   with    :      h.ile-. 
refu-c  fron  e,.hl,ii,-   lal.ii'     ;  .1  -ereeninir-  i-  ^,.nt  ',.  liw  u-.-W  for  rtn'.-hai 

treatment  -    iTiido  fihre  r..a.!'.    for  the  market  is  imt  up  in  1.  ,i,'s  1     hlimr     "' 

pcninds. 

The  e,i-t      f  C01i)iiiipr  the  rnnli.   \arie-   eoiisi.leral.ly,  dm-   t..    the  el.Mraet, 
the   i..ek  in   uhieh  th"  a-I.e-t..-  is  found,  and  aeeordintf  |..   'he  earo  e.\en'i-i 


w*V 


,jifft*t  ■ 
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Ir.-.nK   iIk.  I.I„v   ,,■„„,    , ^   |„„.,„.|,...      \V|„I..   ,,         . 

-.'■7'"^- *'"-'-'- '  iL;  V' :rT:;: ; """: 

•' "'•;■'•  ;'";•••  "—..■.- r,.,,., -k..,  ,,..,„ ,„;,':; '' - 

......  «|.,ol.  th..  ,|„lVr..,„  «n„l,.-  I.n..  ,.,  | ,|..,|, 


'i  III   till-  -i.ii,. 


It    I-    not  cliMllir.l    rliiil    ||„.   ,,|.,„-,-   ,,ui 


'"■••'  "'"■'■    '"--I-  .1  ..■m|.|,|,.  -..,,., 


'    "  "'   <'"■  til'i-f  lr.„„   tl...  r.„k     l„r  il„.  ,,.,,1       .  n  '  "■''■"''■ 

.—  ■■'-,,,„„„„, ,,,';:,;'  ""■:  -^  ^-ii, 


Mechanical  Treatment. 


iii-i..in. 

""■"'"'  "'"■'"I"  I i^i-U,.-.i,!i.,„h  |.i-.,i.i,.M,  „r,.M,-,..ti„..  ,1 

^'y-''^ '-••■- -!.•  n^>.^ .-  ::;::;:t:  '^ 

I'^"""-    '.I     tlu.    •.\.,;;I..Ca„.„lM„    A-l..-,..-    (■,„M|..^,^■    ,,    JJI,..!,     ,     , 

- -re..,,.,  ,u„l  a  ..„,  ,„„l  - ,„.,  : T.    ."    ."■"*■    -■-I-.  ••■■II-I...K- 


1"!  a  tail,  ami  -iir.vt-.l. 
I"    '>>'<•   .md    ls,„     ,K.    •Am,.,.„.a„    A-le-...-    r..,„,ai..-    ,i-„i,. 


'"   l"'"l'""'-   ^1   lil'iv..!    M,ark,.t:,l,|,.  ,|„;,l,,^. 


--1  ^y  the  •  l!la,.k  I.ako  .■,.„..l„,a„..|  A-l.-.„-  <.:,.;•  '    """^"     ^ 

^7''--  ■'■'-.,. i.,i,.,.t ,.n,,i, ..„„.,.. L„... r:;;;::r'";"""~ 

^ '■-.i.>,i-i,ai,...  X...  i„  „.a,i.,.  n,i, , ,.:,,  „^;  °°;' ,:','« "'"-^ 

-    l.l'l-..    .■-.111.!     I,.,    fl.n. l.K-     I ,  ....  "     """     •■■    '•■•ill/.',     I.UU- 


•'•  "-"I'l   1"^  tlioroM;;l,!v  |o„„.,„.,l  a„.|    ln.,..|   lr.„„   ,i„.   ..,-1       Tl  ,     , 


'"  •'"  Hi..|.i„.,|  shukiiiK  Ini.ii.-  Hi,i.-li  >,.|.a|-al,-.l  a 


II  tlh-  I..,,-,,  tibi-,.  ali.l  .lil-1    r,,„u 


-  '  '' -  °'  ""•"■'''I-''- '•■-l<;  III,  iil„v  ..„„..■, I,,,.. -ih  ,    .,    1      • 

-l-^'i.a,.|.i„...u|„l..,l...a-l„.M.,.r„.k,.    ,.,:,!  "'  ■'     I-m,,.;^  i 

■•    ".ill.-ii   .-...■k  ua>  -r|,ai-ai,..|   iVui,,   ■,,.■  a-l-.-t,.-  I.v   I,.,,,.!       Tl,  ,  I   ., 

■;;;.■,;::;  ;i: ^ ^""'-■'<-— ..n,,  „..,„,.,. .., „.,^„ 

-uh-  ol,tai,..l  i,.  ,1,1.  ,„i„  .,.,■,..  „„t  -a,Ma..t.,r.,  „.  tlu-  .il.n.  .,  ,,.„. 

,        ;^    ";;  ;,;!'..";;' 'T''  "'"'''  '!'"  "''^'  '"  i'"r'-"I>'>'-  .nuohi„.rj-  for  il„.  ,,,„- 
M„=,.:  hi-i-  r.-.ii,  iargo  J.;....,.,  „f  ruci.  in  tlic  diiiMp>;  ulii,.],  i„ 
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lpui;iiiriiiig  ul'  iIk'  imlii-try 


lid  not  warnint   tlio  e.\iieii<litiire  fur  liloek-lir 


iiiiil  further  luiiicllinjr. 


1  uf  a  ■  Jihike  "  crusliur,  frcuii  wliicli  llic  iiiaturial  wi 


Tlio  plant  (.•uiisi>t<.'i 

vcyeil  to  a  m'I  of  Coniisli  rolls:  a  re\ (jiving  mtwii  tlioii  clouufd  the  til)re  1: 
ilii?t.     Hut  this  ohjeet  was  not   fully   ael•ll|llllli^llell  owint;  to  t''t!  failure  ul 
n.lis  tu  cru-h  the  rock  sutiieu'ntiy.     An  aihlitioual  hlouiny  ami  scn-i'iiiuK  api.,!- 
tus   was   installed,   winch    yave   hettcr   >ati>factiun. 

In  ls;'J3,  the  writer  treated  al.out  ten  eailoads  of  ashestos  ruck,  eoutaiii.ij 
-mall  tihre,  reeeived  froiu  the  '  I'eiupleton  A-hesto-  .Mining  Company;'  wl  .  ^ 
was  opi-ratiui;  at  that  time  the  ashestus  mine>  in  I'erkins  Mills  to  the  north  l; 
Ottawa.  The  mill  used  was  located  at  UuekiMghani,  and  had  been  previo  i-l\ 
employed  in  the  grindiuK  and  .screening  of  phosiiliate  rock.  It  consisted  oi  ; 
.-ysteni  of  Uhiko  crushers,  Corni-h  rolls,  a  pulverizer,  and  screi  -,  and  afternui; 
changes — especially  in  the  screening  devices — the  method  worked  entirely  s;iti- 
factorily  in  liberating  the  ore  from  the  rock:  hut  a  complete  extraction  ul  tl/.- 
Kbre  was  .'lot  etfected.  owing  to  tht;  lack  of  the  nocesiary  suction  apparata-. 
When  the  latter  was  about  to  be  installcMl.  the  mines  shut  down,  and  the  experi- 
ments were  conseipiently  di>coTitinucd. 

All  the  experiments  carrieil  on  in  the  aliove  mills  conclusively  demonstnilf! 
the  great  difficulty  in  freeing  the  tibre  entirely  from  the  dust  and  adhering  iwi, 
particles.  Owing,  therefore,  to  the  inijierfei-t  quality  of  the  tihre  so  proilnceiJ; 
the  unwillingness  of  the  manul  tuwr  to  buy  prepared  fibre  at  that  time;  I'li.i 
also  owing  to  the  trouble  with  the  customs  authorities  of  the  foreign  countrii-, 
who  considered  the  tibred  asbestos  as  a  manufactured  article,  hence  levied  a 
duty  thereon  of  25  per  cent  ad  valorem,  the  mechanical  preparation  appeared  to 
come  to  a  standstill. 

In  18112,  IH'Xi,  and  1S!)4,  several  large  shipments  of  prepared  asbestos  were 
made,  and  although  tlie  quality  was  not  up  to  the  expectations  of  the  manufai- 
turers,  nevertheless,  some  of  the  latter  realized  the  immense  importance  of  the 
new  innovaiion,  having  for  its  object  the  saving  of  the  freight  charges  by  the 
elimination  of  ihe  rock  in  the  different  (pialities  of  crude,  which,  in  some  case?, 
amounted  to  from  about  li>  to  20  per  cent  of  the  total  weight.  On  the 
other  hand,  it  was  manifestly  of  the  utmost  importance  for  the  mine  ownp.rs  t 
succee<l  in  mechanical  separation;  since  the  largo  <lumps  resulting  from  tin 
earlier  operations  contained  a  very  large  amount  of  short  fibre,  and  did  not 
warrant  the  comparatively  large  exix>nditure  involved  in  extracting  by  band- 
cobbing;  and  the  saving  of  which  would  represent  a  valuable  asset  when  the 
mechanical  process  of  separation  of  the  fibre  became  a  success. 

The  Bell  .\sbestos  Company,  under  the  management  of  Mr.  George  Smith. 
commenced  to  experiment  with  the  mineral  in  1893,  with  the  result  that,  ;i  mil' 
was  built  in  the  following  year,  treating  small  quantities  of  asbestos  rock  wit!i 
puccess.  Otner  companies  followed  suit,  and  shipments  of  fiberize<l  material  eoni- 
meneed  in  earnest,  in  1895,  and  1896.  From  the  Lst-named  year  on,  the  iiroce-^ 
of  extraction  has  hoeix  steadily  improved.  Jfills  of  larei-  capacity  were  buil' :  th' 
percentage  of  crude  l)ecame  insignificant  compared  with  the  large  output    f  th' 
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imwNt;  ut    iiij:  mh.i.  i,,,,  k 

i"i-K  are  aiiplied: —  '      " 

(1)  Exposure  to  the  air. 

(2)  Steam  pipes. 
(•"i)   Kotary  dryers. 

n>   I'nnny   h,,  K.j.osure   to   the  ../i.-Ti,e   material   is 


:lic  niil 


1  .  tl.„l.     1     ,l,c  .cu,!,,,  ,.  f.v„„„|,le  „  .,„„,,,,.,  .„,„„„i  „,-  ,„.,.„„„.  „,  " 

(ji  y>/i/i«ff  ;i^  ,s/e„,„  yv^,_A  „„„,|„,,  „f  ],,-     .  .,„  . 

a;'n...ed  p^anel  to  each  other,  elose  together  on  the  tlo,:  o^'  at  J^Z 
.;-  ends  to  form  a  eontinuous  length:  one  end  terminating  in  a  pipe  of  1^^ 
_^  ,  ns  eonneeted  with  the  exhaust  of  some  steam  engine;  ti^  other  ^^^ 
1  -to  the  open  air  A  traek  n,„<  thn,ii,h  ,h..  niMdle  of  the  shed,  allow- 
:  ;,  r^  r  "^  ^:  :*  r  -'  ""^-  --"  '—'■  •^"  <'-,.  material  i.shovL 
livers  the  !  m    ,  ""T     ' "  '"  ^''"  """""  ^''  "'^^  ^'-''-  "■•"^•''  J- 

^i        .    n  e  T     "       "''^'  "^  ''"  '•'•'"'""■  "'■  "'"  •■""•   ''"'-'  "Jvan.a^es  ..f  this 

^.inple  niethoil  may  he  summarized  as  follows:    - 

(1)  Xo  power  is  required. 
'-•  Xo  extra  fuel  for  drying. 
i-i)  There  are  hardly  any  repairs. 
'0  Danger  from  fire  is  eliminated. 

.|ij  Rotar,  Dry,.r.-TU.  rotary  dryer,  as  illustrated  in  Plate  XXXIX.  en- 
-■  t-     a  long  cylinder  made  of  strong  boiler  plate,  resting,  ami  turning  on  il 


ri.A->  on  t'ricr-'jri  ri.llLT>.     In  <ir<lrv  tc.  :il|n«  tlio  -liell  tu  .'Xiiuinl.  und  at  the  >iii 
tinm  to  prevent  it  irmii  >liilin»r,  tlic^c  Iriftiun  roll(>r>  nrr  ilat   at   tin-  upper  ci 
anil  irrudvi'il  at  tlic  hmrr  mil  (if  tlic  I'vliniliT.     'I'lic  lciiK:tli  nf  tlie  shell  is  fruni      • 
tc  to  Uft:  \hr  iliaini'tcr  t'rmn  J'  11"  tc  1  feet,  and  its  iiiolinatiun  7°.     Tlie  wlj.  . 
i-  lprii'ke<l  in.  leavinj;  cmly  llie  ends  df  ♦!»•  <'.vlin<ler  with  thi'.  trictinn  rulJers  cM 
-id''.     Tile  spaei    hetween  the  areh  and   the  c.vliiicler  is  0". 

Tile  drying,'  is  assisted  bv  loiiiritndiiial  Idades,  wlncii  lift  tlie  niuterial,  ii  ; 
allvw  the  same  tu  fall  ihrnUKli  a  i-niTent  uf  hot  air  wldi'li  circulates  tliroUKh  <u. 
cylinder.  The  fire  i-  either  phaed  directly  umler  the  sliell  or,  in  an  extra  hri  > 
I  ase.  at  the  side,  on  tile  lower  end  of  the  cylinder,  allowing  the  lieatcd  air  to  pin 
round  tiie  sliell  and  e-cape  tlirouiih  a  chimney  placed  at  the  other  end  of  ili./ 
dryer. 

Sonietiino,  tires  are  made  at  hoth  ends,  the  ehiiiincy  in  this  ease  lieiiig  phinii 
ill  the  middle  of  tlie  apparatus.  'I'iie  cylinder  is  made  to  revolve  from  (i  t  ■  « 
revolutions  per  iriiinitc.  The  ore,  wliicli  is  eharjjed  liy  hand  or  liy  autoin:iii 
arranK'ciiient,  travels  alonn  slowly,  is  stirred  up  hy  the  inside  hiades,  and.  a-  . 
rule.  disdiarKcs  into  the  elevator  to  the  ore  hiii.  The  capacity  of  this  rij|;in 
ilryer  ranircs  Ironi  .'><•  to  7.">  tons  per  shift:  ^.ceoriliiif;  to  size,  and  the  coiiten'  ; 
moisture  in  the  material.  'I'he  cylinder  is  kcjit  in  motion  either  hy  an  eihil.  -■ 
chain  round  the  lower  end.  or  hy  Hearing  transmi-sion,  as  illustrated  in  the  p'.i  i 

The  main  ailvantafri,'  of  a  rotary  dryer  over  all  (itlier  drying  methods  i>.  !•- 
eontiiin.ins  operation,  and  its  a'  'itahility  tor  the  handling  of  a  large  iliiaiiiit.i 
of  ore  in  a  comparatively  short  time.  This  ile\  ici.  has  its  faults,  however,  al-.i: 
the  )>rincipal  one  heing  the  iu'ce>slty  of  frcipicnt  rt  vairs  caused  hy  the  IhiLmi:- 
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■irranged  in  a  jiararlel  position  around  a  main  axis,  tlie  whole  making  from  '•  t 
7  rcvolutii.iis  per  minute.     The  standard  size  is  V~t\"  diamct(>r  hy  '6h  feet  1  iil'. 
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illy  replacing  the 
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laving  a  drying  surface  of 


4:!!>  square  feet,  it  does  -\S,-1  times  m..re  work  for  the  same  amount  of  fuel    m- 
sumed. 

The  Drying  Problem. 

The  drying  problem  has  ocenjiied  the  attention  of  the  compani(>s  ever  iii" 
the  first  year  nieelianical  separation  was  inaugurated.  [Many  devices  have  not;. 
tiied;  but.  as  a  matter  of  fact,  in  almost  every  instance,  after  the  spendi' ;;  ■: 
much  money,  the  coiniianies  returned  to  the  old  '  rotary."  uhich  has  now  bee  in. 
prove,  upon  by  CamiibeH'  of  .'^herbrooke.  Tlie  ))rineipal  defect  in  all  :1k-' 
rotaries  is.  Ilieir  great  consumption  of  fuel.  Tf  exact  figures  we  available,  i!"-' 
would  sliow  that  tbc  eo-t  of  drying  varies  from  2  to  1.")  cents  per  ton.     Tb-r,-  - 
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■•vli.iili.r  .•i„ii,m.„....s   ,„  ,Wy   .„i,|   in    tnivllini:   |„„.„ri|s   th..  ..,„|   1 ,„   ,„  , 

-r.-  of  IN  .....istiiri.      A  s„ffi,.i..,.t   ,„i„il,..r  „f  1 U  nr-  phi |  .il„i„.i,,,. '„ '.. 
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n.r.    The  ..apacit.v  of  a  '  Pummor  .Ir.vor  '  of  a  li,„  .   ,i,o  is  400  t.m.  in   o, 

■urs:  an.l  ,t  ,s  K.mrantoe.l  h.v  th..  nuinufa-tur..,^  tliaf  only  ono  ton  of  ,.o,;,. 
i-stihlo  ,s  u.od    or  ..v.ry  100  tons  of  n„.k  .irio.l.     s..v..rai  of  tho  tiew  '  r„n,„ior  ' 
rvors  aro  instalio.!  „,  now  tnills.  n,i,l  tho  rosnlts  aiv  lom.^  watoho.!  with  a  .ro-t 
ilral  I't  iiitorest. 

R       breakers. 

111..  r,i..k  l.roakors  ompl.-.y.^,l  in  tho  .iistri.-t  ar..  of  tw.,  ..lassos:- 

(1)  The  jaw  breakers,  whioh  are  intormitfont  nia.hino.> 

(i)  Tho  rotary  an.l  .pi.ulle.  or  Ryrntimr  hroak.Ts.  whioh  aro  oontinm.us 
niaohiiies. 

./i,,.  «,v„/.,.,..,.-Tiio  first  ..rusher  tiiro,„.h  whioh  th..  mok  h:,s  to  pass  is  in- 
van:il.ly  a  jaw  crusher  of  large  size.  This  is  a  maohiiio  for  roiliioin^  rook  pi-opa- 
nir.iry  to  fine  crn^hin^  by  rolls.  It  is  ...„hle  ami  sl,.,p,,  to  ..porate.  The  ro,.k 
H  .rusho-l  hotween  jaws:  ono  statiomry:  tho  other  swinsi„«-,  an.l  .Iri-.vn  hv  a 
t'l^wirful  toRplo  movLinent. 

The  a.ljusttnont  of  the  jaws  an.l  the  size  of  the  rook  leaving  the  oriishor  i, 
!■  1  nnined  hy  the  oharaoter  of  th..  apparatn.  „se.l  in  suhsoquotit  troattnent.  One 
roiK  orusher  alone  may  he  „se,l  to  prepare  the  rook  for  tho  rolls.  Rvratorv  or 
'■"t-y  cru.shers:  hut  for  a  larKor  oapaoity  it  Is  prefernhle  to  „.e  two  s.Ves  with 
H  ^^r...n  hotween:  sinoe  the  second  e,  usher  relieves  the  sul.sequent  apparatus  „f 
a  pnat  deal  of  work. 


SjTI-^j,  ^"9^" 


liiii-iiiiirli  lit  till'  LiTKi'  -1/1'  111  I  irnx'iiliiril>  ul  ilii-  Iri.l  r.M-k  ifi'iu  -iillv,  ,| 
Uui  .i<liiiit  '•(  lUitMtiiiitii'  IciMlmt'.  llii-  y.\\\  lircakiT-i  iirr  tc<l  li>  Imiiil  niiil  «liiivc| , 
iimii.v  rail's  li.v  a  cliiiii  .  -lo|ilii({  lr>.iii  llii-  lii.tlniii  I  ;i  I'iii.  tin'  ;illi'ric|.iht  imlli 
I'irH.iril  the  ore  in  tlic  ili  it.-  with  n  raki'  nr  [ink. 

till'  jau    liri'iikiT-  iiia.\    l.i    .liiii|i-.|    nit"  twc  dilTirciit  IM'!'",  arrMniinu  I.,   i,, 
iii.'V  ■iiiiMit   lit'  (lie  jaui : 

ill    'I'lid-i'   »liicli   iiri'   iin.,1.,1   ;il,.iv.  ;   ({ivim;   tin'   lnwcr  iiarl  ul'   tho  jaw   r 
Kreat(>>t,   iimvi'iui'iil. 

(J)    Tlio^n  Hliich  aro  pivutiil   l.,i,,\v:  tfivitiif  the   ii|i|iir  part  of  tlui  jiw   i   , 
trri'lltl'st    IlliiVi-lllrllt. 

Ti)  the  foriiiiT  clii--  liil..iiir  till'  •  lil.ikc'  c-rmliiT-*;  to  tlii'  lattur  tlic  '  DimI/i 
cru-hvT*. 

Tliu  ino\oniiMit  ..f  till'  \,,\\r\   |.Mi't  ..f  ill.'  jau    H  u'rcutcr  in  tlie  llliikc  rni-l,.  r, 
lind  the  result   is,  tliat  a   |iriHlii,l   ,.l   var-m-  -i/i-  imi-t  drop  from   the  iiiacliii  .  . 
"hiTi'iM   ill   till-   |l..d'_'<'  I'm-litT   till'  111.1  riiMiit    i-   irrealtT  at   the  top  ot"  tlic>   j 
till'  lower  part  reiiiaiiiini,'  nearly  -latioii,,r,v.  liener  ilie  prodiiet  leaving  tile  iiiael,  ,  , 

iM   of   nearly    niiiforiii    -i/e     .leteriniiie.l    hv    llie   di-tiii the  jaw-*   are   xet    up     • 

Tlii-  explaiin  the  hit'her  eapai'ity  of  ijie  Itlake;  while  the  Doijifo  eni^iher  ilelii    j- 
I'lore  firHH.  Mid  a  more   uniform  pro.liiii. 

The  jaw  eni-liers  aio  maiiiifaetnreil  in  many  size^ :  those  most  in  n^e  in  li,. 
di-triet  have  opeiiint."*  varyinir  from  1i!"  ■  10"  to  .'!0"  -  ir.".  The  enpaeity  lor 
eaeh  size  varies  a irdiiik'  to  the  prodiiet  .le-ircl. 


Flii.  •2!..     Sturtiiaiit  Rotary  Criir.li.i-. 
Ilolary   CVf/i/ier.— The   r..tary   . 'rusher   has   reeently    heeii    introduce<l   in    .  a 
mimher  of  new  mill:^,  and  is  iiMially  fed  with  the  product  from  the  jaw  hrca     r.. 
A  seetion  of  the  machine  is  shown  in  Fipr.  2''. 
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De,crptlon-lhe  vert,,.!  .l.,,,  .n  ....,,i,,  „...  ,lrivi,„,..,.r  ,..,  nn,-  i„ 

.-•y  ■>  supported  ro.n  the  t,.p  l,v  lar.e  l.all  beari,...  ^hi-l,  „.„..„te  oa.v  ru„„:  ■ 
a,  d„rab,l,t.v.  llns  cone  ,s  rais,.!  „r  luwral  l,v  a  .tcw  ,,„  fro.,,  the  :. 
nM  .h-  .•a.-go  01  a.ljus,n,..„t  f„r  woar  „r  to  si/.e  u„t,,„t  i.  h.r.^o 

Ihe  sera,H.rs  (17    ,8    ,,,  a,.,l  .0;.  re„uire  „o  ol,an«...  ..x.vp.'n.pia,.,. ,„  ,„, 

wear,  and  are  co,.v™,entl,v  rea,.|,e.l  without  di.„.a„tli,„  tl,.  „u,..l,i„...  Havi,,.. 
.0  il,v.wl,eel  tl,..s  crusluT  is  not  M,l,i....,..d  ,„  Hy-wl.,..-!  si.ook.  i„  ...o  .,f  .,„ld..u 
-t,,.pa..e.  Ihe  m«,.|,„K.  is  ,.,ad..  i„  ,|„v..  m....,  „f  „.|,i..l,  .i.,  X,,  ,  ,i^,.;.  ,,  . 
per  o,.,.,„.  o  20"  ■  :,o  is  tl,e  ,„.,.  „„.tl.  i,.  „...  Tl,..  ..paeity  of  ti.i.  si.e  s 
.r,„„  s  ,„  „  tons  per  hour;  tho  ho,.se-pow..r  ,....p,in.,l  is  f,.,„„  1,  ,o  ,n  and  th,. 
rovdhitious  per  minute  250. 

The  rotary  crush.r  .„a„ufa..tu,vd  hy  liu.terworth  .  ..d  Low.  (irand  I£apid. 
.h.  ,..  ,s  a  heavy  „,a.-hi,>e  of  the  ..otree  n.ill  ,yp.,  a„d  -onsists  of  two  parts  ( I'h.te 
XLI.  :  an  „p,M.r  par..  A,  for  -oarse  ornshin^.  a„d  a  hnver  part,  B,  fo,-  fi„e  cru^h- 
.n?.  All  i,e  crushing  surfaces  a,v  of  hard  chilled  iron.  This  apparatus  will  ,v- 
«-vc  rock  ,.p  to  6"  to  7"  dia,„ctcr.  and  reduce  it^if  desired-,o  an  aver,... 
-,^e  o,  kernels  of  corn.  Its  capacity  is  fro,„  7  to  1;J  tons  an  hour,  and  ,hc 
horse-power  i-eijnired  from  8  to  11. 

Several  improvements  have  heen  made  since  the  first  edition  of  this  mono- 
.-raph  was  written;  the  principal  one  heinR  the  possihility  of  lowering,  the  l,otto,n 
•>.  the  .nachine  together  with  the  shaft,  discharge  pan,  and  lower  and  nppcr 
l.urrs.  lor  the  purpose  of  cleaning  the  mill.  Milln.en  dain,  that  this  apparatus 
H,  acc'ount  of  ,ts  co.npaet  and  heavy  construction-its  weight  heing  (i,WO  i.ounds 
-and  of  the  ,lrop  base,  allowing  ,p,ick  ac.ess  for  cleaning  out  or  replacen.ent- 
™es  htti,.  trouble,  ,s  very  efficient,  and  is  specially  adapted  for  grinding  asbest„s 
rock. 

Th.  S„h>ne  or  Gyrali,,;,  Jirrak.rs.-Anum^  these  are  several  tvpes;  l,ut  the 
:i"~l  eonimon  form  used  in  the  district  is  the  (Jates  type  (Plato  XMI)  It 
.v.nsists  of  a  bottom  plate:  (1)  a  bottom  shell,  (2  ,  in,.|uding  a  chute  C!-')  for  the 
■ru-hed  ore;  a  top  shell;  (.•?)  a  two-armed  spider.  (.!)  fu,-nishin..  the  hearin.^  fo- 
-PHMlie  (25).  This  spin.lle  can  be  raised  or  lowered  bv  a  s.-rew  (-^n  in  the 
l-»"".  plate.  The  lower  end  of  this  spindle  is  a  .journal  and  finds  a  bearin.^  in 
tl;'-  eeeentr.c  hub,  firmly  .ittached  to  bevel  gear  («.).  While  the  interior  surf-iee 
■t  the  hub  ,s  an  eccentric  bea.-ing  for  the  spindle  journal,  the  exterior  Mu-fnee 
-  a  .vmrnal.  wl,ich  is  concentric  with  the  gear  and  finds  its  bearing  in  the  bo„o,n 
l^ite.  \\hen  the  bevel  whcd  revoh-,...  the  spindle  is  f,.,v  to  u^vrate  or  rotate  in 
'1.0  . centric  (S).  P,-actically  it  ,-otates  until  „re  is  f,.,,  between  the  erushin. 
-nrhiee  ^^f^  and  10).  it  then  gyrates. 

The  gyrating  motion  causes  the  bead  (IS)  to  appn.ach  and  reeede  fron,  the 
'■"'''■■■'vcs  (19\  and  owing  to  the  fact  that  the  spindle  acts  as  a  lever  with  one 
">'l  1".  the  sp.der.  it  will  cause  a  greater  movement  at  the  lower  end  than  at  its 
"Pl-or  end,  and  produces  a  crushing  actio,,  by  pressure  upon  the  hnups  of  , k 

The  angle  of  gyration  varies  n  little,  requiring  a  small  an.uuni   of  nlav   in 


l.^o 

tli(>  upper  iiiid  luwi'i'  j<mriuil>.      Tlic  total   vertical  moveraorit  of  the  spimli 
;iA"   111  the  larger  lireaker-.  ami  -J"  in  tiie  siiiallcr  ones. 

Tho  larger  lumps  ji>  Irn.keii.  liill  a  >liort  ili>taiK'o  to  a  fresh  bearing,  t  ■  i. 
liroUeii  agai-i  hy  tin-  next  ai-l  nf  'oiiipre'^inii  ;  ami  this  is  relieatod  until  the\  :\; 
hriikeii  tine  enough  to  pass  lictweeii  the  concaves  ami  the  heail  at  the  uarn  . - 
point.     Tho  ore  tlien  passes  out  over  the  chute. 

Tiio  dates  crusher  is  iniiclc  ill  five  sizes,  the  sniallest  one  having  a  rccei.ii 
opening  of  >"  ■  :!(i"  ;  the  largest  one  Jl"  <  T'i".  'J"he  two  sizes  cliietiy  in  u--  ; 
the  district  have  openings  of  s"  x  3(i"  and  ]tl"  «  :!>",  with  respective  capm  iti 
of  ITi  to  4<i  tons  of  rock  per  hour,  according  to  the  jiroduct  desireil.  The  nun. I.. 
of  revolutions  of  tiie  ilriving  pulleys  is  from  ;!.'i(»  to  WO  per  niinuto,  am!  ti 
power  reipiired   from    l."i  to  I'.'i  horse-power. 

Final  Crushing. 

The     machine^      for     final      crusliing     receive     the    ore     from     the     r- 
lireakers   and   rotary    gyrutiiiL''    crushers,     and    are    siiitnhle   for   separatiiii;   i'. 
lihre  from  the  waste  preparatory  to  the  reparation   liy  exhaust   fans.     Tlie>   ., 
on  the  principle  of  crusliing  hy  direct  pressure,  as  in  the  rolls,  or  liy  centrl'  i:;, 
force,  as  in  the  fiherizers  and  cvcl  mes. 


Tho  chief  parts  which  enter  into  the  construi'tion  of  a  pair  of  i-']]- 
arv  two  shait^i  upon  wliicli  are  usually  mounted  permanent  cores  of  soft  cast  iiv 
carrying  shells  of  rolled  steel  or  chilled  iron,  which  constitute  the  crushiui;  -  • 
faces.     One  shaft    revolves   in   tl.xed;   the  other  in   movahle  boxes. 

In  some  roils  the  shells  are  made  of  mangam-e  steel,  which  has  an  exiii- 
diiiary    hardne-s    iuid    toughness,    and    la-ts    niuch    longer    than    those    imi'l. 
ordinary  steel  or  cbiHed  iron. 

The  shaft  in  the  movable  boxes  is  bdd  towards  the  fixed  boxes  by  poucri  . 
springs:  the  degree  of  aiiproach  lnung  regulated  g(>ncrally  by  compression  l"'i'-. 
The  space  between  the  rolls  varies  from  practically  nothing  up  to  I".  !:■ 
relation  between  the  diamelcr  of  the  ore  fed  and  the  space  between  the  f:'.^ 
that  Is  to  say.  the  amount  of  reduction,  is  of  great  importance  if  the  rolU  .ii'  ' 
do  their  work.  In  ~.inie  mill-  the  ori"  is  fed  in  nut  size:  in  others,  in  •n->< 
smaller  lumps,  and  the  spaces  between  the  rolls  are  adjusted  accordingly. 

Some  roll-  receive  the  ore  from  the  breakers;  others  from  a  rotary  .ir  ■.:\ty:- 
ing  crusher,  and  ..ibers  again  froni  a  first  pair  of  rolls.  They  are,  however.  r:\y''. 
fed  with  lumps  larger  than  T,'"  in  diameter;  generally  with  an  mlmixture    f  I::  ' 

grains.     In  takiiii;'  the  rock  for  the  rolls  fi ,  a  breaker  or  other  apparat-  -.  '• 

supply  of  ore  is  regulated  and  th(>  output   limited;  but  it  often  happens  -^ai  . 
sudden  rush  of  ore  will  choke  the  rolls,  hence,  luiless  they  are  supplied  v  ili  :: 
extraor.llnary  amount  of  power  and  strength— which  is  generally  not  the    :i-' 
they  will  break,  especially  those  which  ari^  driven  by  gears  and  pulleys. 

In  some  mills,  to  avoid  these  troubles  indicated,  feeders  are  used,  ke|  ■  r  ; 
staiitly  full  of  material,  which  is  fed  tn  the  rolls  bv  an  nscillHting  irate.     >r:: 
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gcnipors  uro  uUo  uscil  in  >cvfriil  cases  tu  rt-movc  tip    adhering  fines  from  the  (wo 
of  the  rolls  at  tlie  lowejt  point  in  tlieir  revolution. 

There  are  two  designs  for  the  driving  niwhanism  of  roils:  one  is  Mie  geurm.- 
iniitinn,  the  other  l>,v  a  belt  drive.  In  the  gearing  mechanism  one  roll  is  iMn- 
nectfd  on  one  side  hy  tinker  gears,  and  on  the  other  by  pinions.  In  the  cusi'  . 
the  belt  drive,  eaeh  roll  is  driven  by  a  large  pulley.  These  pulleys  are  dris.-. 
either  by  one  open  an<i  one  erosfcd  belt  from  the  same  shaft,  or  by  two  u;.  ?, 
belts  from  seimrate  shafts  running  in  opposite  directions.  When  a  crossed  M' 
is  used,  it  always  drives  the  adjustable  roll. 

Some  mill  men  prefer  corrugated  rolls.  It  is  claimed  that  the  corrugaUd 
surfaces  produce  a  sort  of  grinding  action,  thus  crushing  the  rock  finer  ;iiia 
liberating  more  fibre.  However,  opinion  amongst  mill  men  differs  on  this  point 
In  some  mills  corrugateil  rolls  have  been  installed  and  worked  for  souu-  time,  Lui 
they  have  been  subsecinently  rejilaced,  for  some  reason  or  another,  by  rolls  wuli 
flat  surfaces. 

Crushing  rolls  are  made  in  five  sizes:  having  from  12"  x  10"  to  'M)"      b" 
rolls.     The  minimum  and  maximum  capacities  are  1  and  8  tons,  resjx'ctnely. 
per  hour:  according  to  the  desired  product;  from  5  to  20  hors" -power  beiii^  r< 
quired  for  the  purpose.     All  rolls  make  from  125  to  150  revolutions  per  minntiv 

KIBERIZERS. 

The  machinery  so  far  described  has  for  its  main  object  the  liberation  d  th. 
ssbcstos  fibre  from  the  rock  by  repeated  crushing:  but  in  order  to  maki'  'li. 
mineral  more  amenable  to  the  e-xhaiist  and  pneumatic  process — which  will  l. 
dealt  with  presently— it  is  necessary  that  the  coarse  abre  or  stone  asbestos,  wliidi 
for  the  most  part  leaves  all  the  previous  apparatus  in  the  form  of  small  lump-. 
1  e  divided  and  split  into  fire  fibre  of  feather-like  weight  and  appearance. 

This  operation,  and  the  work  of  crushing  still  finer  the  small  lumps  cninn,. 
from  the  crushing  apparatus,  is  performed  in  so-calM  fiberizers,  of  which  linn 
are  two  kinds  in  use,  the  cylindrical  beaters  and  the  cyclones. 

'  Jenck-e."'  Fiherizer  or  Beater,  Fig.  2!t. — This  consists  of  a  cylindrical  slui! 
(t/)  made  of  steel  plate  with  cast-iron  heads  and  steel  plate  liners,  compo-nl  o: 
halves,  and  hinged  together  so  as  to  facilitate  opening  for  'leaning  and  reimir-. 
and  a  shaft  ('<)  with  eigi..  arms  (c).  The  shaft  is  turnci  .'und  at  the  eihls  ;' 
the  pulley  and  hearings;  the  arms  are  made  of  heavy  steel  bars,  carrying  it  th- 
cut<>r  ends  chilled  iron  beaters,  the  faces  of  which  are  made  on  an  angle  sn  a-  t 
drive  the  material  from  the  feed  (d)  to  the  discharjrr  end  (e).  This  iiiip'iii' 
runs  about  r!()0  revolutions  per  minute. 

CYCLONES. 

The  cyclone  machine  is  now  used  in  almost  every  asbestos  mill,  ami  iorm- 
one  of  the  intejrrul  parts  of  n^bestos  separation.  When  this  apparatus  w.-  lir-' 
introduced,  its  working  principle  was  not  well  under?xod  and  appreciat.  1.  1' 
had  also  faults  in  construction  ;  but  experience  soon  brought  forward  es  entm 
improvements,  with  the  result  that,  the  asbestos  industry  has,  to-day,  a  fi!   rizir 
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«  ithout  whi.-h  the  effi.-i,.„..v  „(  th,.  milU  u-      Mi 

"'"t  the  cydone  l,v  it,  violent        i       t"  """  '"  ••--■'-"'•■>•  -I I.   „  .  tr,..- 

•i-e  is  no  other  appa^utu.  w,    •         iTti:  I  T,  ''  """  ''"'■  '"'^  ' ^'  - 

Th.s  apparatus  is  simple  in   oonstruetion      1^       •  .       r 

iV,^.  .W,  of  the  serew  propeller  tv„e   , Ir  .'  '^  "^  •"-  ''-"'^^^    A. 

tM.e,  ,lrue„  at  a  spec.I  of  o,,,,  ,„  ' 
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fons  per  minute,  in  opposite  direetioas.  i„  „  ,ast  ir  „,    .       > 
maferial  is  regularly  fed  through  the    ee  1  hole     7        i'^u       '^  '""'    ""     '^f'" 
Kv  the  beater  hurls  the  particles  a^a  1'        ,"''''  ^  '  ""'*  '^'  ^'•'"■•»^v"h1  created 
are  ahnost  instantly  red^o  d  t  Vne    "!   "  ""'  """''  ^■'°'''"-  "'"'  ^^ey 

A  fan  connected  with  the  appara    "'  "  """  '°  ''"''''"''•''  •'°^'^-- 

l^^in.  supplied  through  the  l!ttirtC/;>"rdT'r'':  '"^  ^"''^'--  "'^ 
I'^annt  size  and  sn,,  'ler,  is  thrown  c,      1  ,     .      ""**"'"''  ''"'""'^''  ^°  "^out 

rule,  .he  discharge.,  mat  r    1  faron        ^T'     *'"  ''"'""•'^^  "'^^  ^^     As  a 

»,..""::';,:;:  ,rt:;:r:*  r:  t;;:"-' ;-  •-  --  -  -. 

•">"1  wwality.  '     ™  "'     -'"'<■''"  'l".vs-a,...„rding  to  usage 

"f  "■•■  rook  charged  is  no     aLlltV  ,  """        *''''''"''^-     ^^  "  ^"'"'  ''"^  -'^o 

i-1 t  peanut  size.  '       ''"  "  "^'""*=  "''■'^  *•>«  ^"Ik  "f  the  discharge 


^.vrJir; 


1R4 

^^illl,v  iittiMiipn  liiivd  lici'ti  ni.nli'  ti)  iiii|>riivf  llic  I'.vi'loiiu;  tlii'.v  nro  nil  ilirci'. 
towiinl- |iri'»irviii(r 'li'' iiiitiinil  li'ii(,'tli  "I'  tlic  til)r«>  l.y  <'liiiiiiintiii«  nr  rnliiciiitf  i 
tciiriiiK  firirt  «lilrl.  Till-  rnpiil  iivolvinn  nictiim  nf  !        Minli-s  fxertMws  upon  il 
mill  iiiiit4Tiiil.     At  ilie  time?  of  tlii^  wiJiii?  two  (lilfcrinit  tyiios  of  i-.Vflrmes  ,11. 
tieiiiK  trii'il:  dml'  tlio  iipontion  <if   Mr.  I'liuro  at  thu  Ik'iivor  iiiiiics  arul  tlio  oti.  ,■ 
<iii(!  (lf>i«iiecl  by  Mr,  Tcirrcy  of  lilnck  F-nko. 

Tlio  Tliiiro  cycliiiii'  i>  cisi^i.tiiilly  a  I'ycloiif-  of  tlio  old  stylo  witli  those  alli  1  : 

tiniis:    tlic   IioimI   aliuvi-   llic  ili-n'i.ir;; i.l    K    (fix.  :U)    is  out   off   iminoili-it.'!-, 

uliovo  tlio  lattor,  uml  tlio  .iiisliimj  Mados  tir  lioators  rotate  in  ilie  same  diroiti 
Several  of  those  c-yrlniio^  have  hooii  ii.  c-nti-taiit  11-0  fi>r  nvor  four  months  at  1  :, 


Fh;.  HI.— SfCtiun  tlirou^h  new  I'lian'  (.'ycion*', 

Beaver   mills   and  have  given  good  satisfaction.     They  possess   several   ■■  ivai- 
taiios  over  the  old  typi?:   thoy  reiiuire  less  power,  only  3.>  to  40  horso-r-iwor. 


,' ..V-'.if 4 -h^.  ''_.'^i*Kftr^rj':afA^' ^ 


■Xl±- 


iSHiSt 


JR£. 


WSMst^'i 


l:i5 


"77'"; -'. '-— " '■ nMv.,,,.,n,,,, ,™  :':• 

'■  ■" '"'"  ^-tom..i  to , ...,  ,„ , ,„.,„.,,  ,„  „„.;,;.;;,;':;;;';"'  "'""'■''  '■■'" 


I'l   I.M  Ill/Ml-. 


'"7  '"  ^"i-';"'"'   '•■""•^>-  •"'"-     ■'■' "ill'.  -  illu-.na..,|   in    ..;.    :,.    ,„       „   ,    . 

-luT  w„h  h.,n.on,„l  „r  .vi,l,  v,.Hi..nl    ., Fn  ,1„.  l,„n..„„.,  ,. ,„,, ',   „ 


yn 


Ki...   :y.  ^J"  Sturf.vant  ln.ri/..,mal,  ,lir,...t  nwmu.:  Kn^ry  M,l 


-i-t....e  A  ,s  l,o!te.l  strongly  to  tl,..  ,o„  .-as,-  U.  au,l  i.  lowovo,!  uitl,  I,  ,,i,,„„v 

-   the  runn..r  stone  C.  with  wl.i..,.   it  is   th..,.   i„   ..Ho,.,   ,.,l,„-,„„.,„,     Tl.o 

•'-'P  .-.n.'  ..  .s  then  t,.htcno.l.  a,„l  ,n,.ps  ,1,..  ,,ed.,o„o  .....  Mnnlv  l,ol,|i,,.  it 

n.     nlstone  I.y  tl.o    , an,,   .h..l   K  to  ...h  a   ,lis,an,..  as  .ivos  „,..  tinonoss  ^ 
-n„l,nK  n..,u,r..,l.     'J  h,s  simple  and  accurato  adjustn...,,,  of  „,.,  ,„i„  .,  „„,  ;, 

-.k..s    rem  300  to  :!5..  rovolntions  p..  n.innto;  tl,o  oapa.-ity  of  a  4."  n.ili  is  f.„.. 
t"  -  tons  per  ho.ir,  nt.,.ossitatinK  is  horso-power  apprnxinu.triv 

In  tim  vorti.-al   En.ory  nnll  ,1,..  a.l.i„stn,cnt  of  tho  stones  for  coarso  or  f5nn 

:;;;:"'".',':  r  "--"r''-l-l  ".v  tumin..  a  ha„d  wheel  at  the  end  of  the  shaft.      V 

'•    m.ll  ImvnK  a  capacity  of  fron,  2  to  1  tons  per  hour,  aecordin.^  to  fineness 

ie>:red,  requires  from  IS  to  20  horse-power  to  run  it.  and  makes  ahont  .ir.O  revo- 

Unions  per  minute. 

FANS. 

All  fiheri.ed  asbestos  is  taken  „p  from  the  screens  l,y  suction  fans,  and  is 
i'"-ni  into  collectors  or  settling  ehnmliers, 


ii''*  "..  „'k.  if  ■r*-sr-^:s«»^B». 
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¥"r  tin-  |.iir|M-i    !!»•  HUi'iii.n  pipr  A,  (Ki«.  :!;l)  <,(  i.tn  I!,      ,J*  In  h  il,itt,i,. 
iittarlimpnt  which  fiii>iT-i  in  oiu-  dirfi'tioti  tn.ni  n  iliiiiiii'f«r  "f  IJ"  .if  the  iiip.'    \ 
»M  •>".  nriil  \>i,loii-  ill  ii  .liriTtiiin  p.TptiHliciihir  t.i  thi'  t'ornipr,  to  the  width  nf  tL 


(•"ii;.  :i;i.     Kan  fill  tukiiij?  up  tiliit-  froin  shakiiiK  "niii 


shiikiiisf  MTuoii  '  The  I'liiis  are  iiui.le  of  h.-avy  K«Kaiii/eil  iron,  are  30,  35,  ,iii.| 
40"  diameter,  and  make  from  1,M»()  t,.  i'.l'(h)  revolutions  per  minute.  In  all  lli.' 
mills  there  is  so  iiiudi  floatinR  dust  that  extra  fans  are  needed  to  remove  th, 
same. 

ACCESSORIKS    KOH    MM.I.S. 

.SVrif„,«.— There  are  two  kin.U  of  screens  in  use:  tiat  and  eylindrical.  J!..!, 
are  made  of  wire  or  perforated  galvanized  iron.  The  oscillating  movement  ..I 
the  shaking  sereeiis  is  generally  caused  hy  eeeeiitries;  the  wooden  frames  In-  l' 
supportwi  from  suspending  rods.  The  sereeiis  are  used  in  all  sizes,  from  ;!  <\. 
C  X  12,  and  li»  «  I'O  feet.  The  number  of  [lulsations  varies  in  the  milk  from  l'|"i 
up  to  -MM)  per  minute.  Apart  from  the  sizing  of  the  rock  and  the  elimination  .  f 
the  sand,  the  principal  purpose  of  the  shakers  is  the  complete  separation  of  ilio 
fiberized  asbestos  from  the  rock  after  it  has  passed  the  crushing  machines  :,ni| 
beaters.  The  oscillating  movement  causes  the  fiberized  mate'-ial  in  its  down»:!r.l 
course  to  come  on  top  of  the  rock,  thus  allowing  the  fans  to  suck  up  the  tltin- 
and  place  the  same  in  collectors  or  depositinc  nbcrs. 

The  revolving  screens  are  nearly  every.         ;  use<l  for  the  grading  of    li. 
filire  only.     They  have  arms  moving  In  opposite  directions,  mounted  on  n  d.      li- 
shaft,  for  tlie  purpose  of  loosening  the  fibre  in  order  to  effect  a  !.etter  s.  . 
tion  through  different  meshes,  of  which  the  wire  doth  is  composed. 


1S7 

(■oin,'y.,i.     Tlir  .•.,iiv...vi.r,  ii „   ,|,..  ,„,||,  „r..    ,11  ..(  tl„.  ,   ,,11.-,  I,  |-   ,,r 

.>.!..  tvp,.,  whirl,  ,„„v<,  tl...  ,,r,«l„.t  In  1 ,v,.,v,.,|,  |„rw»ni.      ||„.|,.li  ,„,n,\..r 

•    n-iHts  of  «..  ..,„||...s  Mf.  K..,>..r,.ll.v   M  n.l,lH.r  l..|..  run,,,.,^  „„   uv.  ,M,ll..>.„r 
.l-urn-.   with    .nlrrrn.-llttt,.   sup,.„rti„»,   r„ll,.r..      VUry   urr   .  xt..nMv.lv   ,,...,1   „.,u 
!   •  ill.'  frmHpnrt  „f  tlir  .Iri.-I  i.m.I  .■ni-lu-.l  or.,  t,.  tl».  mill  ,>r.K<<-r .  <..r  tl„.  Ir,,,,- 
|.Tl  of  tl,r  t..ili„icM  from  th..  milJH.  uml  a*  ronliniiou-  pi.klMtf  t;il.l.v     Il„..k.l 
.UatnrH.  .-onHistiMK  of  n  sori.-,  of  Ht«.|  i,u<'k..f.  Im.,^  ..„  trminio,,.  I,..|w,.,.„  t«o 

r;.r„IM   link   l,.-lt-.  ,.r,.  mo,ll.v   u-.-l  Imtw ,   ,lr>,T         .  ,.n..|„.r,   ,„„1    til,..ri/i„i. 

iiiM.liiiiiw.  to  ,|,.|iv.T  tho  proijuct   from  ,,ni'  iippnnitii-  lo  ll.,.  oi|i..r, 

Collrctors  a,„l  S.'llli,u,   '  ■l,.u„l..rs.      JU,.  ,„|,..,,„-   „|,n.   ,,  l,low„  l,v   fa.„  jito 
"il.rtors   or  s..tlliMK  ..hamlH.r^.     Th..  .•onstni-.ti,,,,   of   a   .•o||..,.tor    ,-   -l.oui,    ,„ 

Kin,    U.     Th..  fihr..  ..iit..rs  th.)  upp..r  part  of  tl H.M-tor  Ihn,  lu'li  A.  Ih..  ,',i-t 

.-  .piiiK  throiiKh  an  invorto.l  ol  imn,.v  |{.  ;„.,|  ,|,.,  ,ii„,.  i.,,,;,,^  throuuh  ,li„  ha", 

..ll,.  ('  onto  a  .•o„v,.v,.r  or  into  a  ^'raijiiiL'  rovolsimr  „,.,,,,„,     -i-i „|l,.,,,,r,\,'|,. 


Ki...  31.     <',,ll..ct,.r. 

genornlly  made  of  galvanized  iron,  in  ai.-.es  ranKitiif  from  .T-ti '  t,,  C  feet  .liain- 
et.^r.  As  a  rule,  every  colleutor  receives  the  pr.iluct  of  one  screen,  tho  lar^'er 
coll(...tors  sometimes  from  two  soreons.  Tlio  settling  cliumher  .•oii.Mr.ts  of  a  roi.m 
with  a  longitudinal  liuppcr,  at  the  h.ittuui  of  which  is  iiistalle.l  ii  conv.'.ver  (Fijr. 
Ki.  The  fibre  enters  throiiRh  the  pipes.  A.  on  the  si<l,?s  of  the  .•haniher,  nn.l 
i-M-  onto  the  conveyer.  R;  the  dust  escaping  through  the  vent  h  •       c. 

Ail  collectors  and  settling  chamliers  are  ponerallv  i.'aced  roof.     Tn 

Poine  mills  tho  dust  emanating  from  the  c<,llectors— on  accouii  .  content  ,if 


■'Jlr_  .  -<-i  -i-m 


l;w 


^.•r,^    Due  .|,„rt  fihr.-     i,  .•oll....t,.,l  i„  1,,.^..  r ,.t„..|..,  |,|,„-,-.|   ,„„|,.r  ,|...  rn„t 

""■  '"'"  l""'''i"if    1   i-   "-"-I   ii inirM,,,,   „it|,   ,|„.  mmMir„..tiir,.  „|-  (i,,,.), 

|ilii«l('r. 


\ 


Ki...  :Ci.  -  (■■.Ilii-dMK  uii.l  »' ttliiiif  cli.iiiilHr. 
",.    ilins.     Th..   ViirviMK  |,nMliicti,„i   „f  i.rr   in    tlir  iiiinrs  ..jill^   lor  ivr,  i^  n 

'"'"  '"'■"^'  '■ *-'*'  '"  -""■•■  f'>r  stornt;..  wh.m   thr  nun.,  is  ,,r„,l,uinK  n..,r,.  .1., 

tho  n„l  .nn  treat.  m„l  tin.s  provido  „n.  fnr  ll...  n.ill  when  „um  is  nvoiv,.,!.  A 
most  „i  tl„  iinMri.'s.  rninin^r  i-  ,lon,-  „nly  fnr  on,,  shift:  wl.il..  millu.K  is  p  ,._• 
on  for  two  .lufts.     A  .-oinnion  ml.,  for  th.>  si/,.  „f  l,ins  is  that  th.-y  shall  hoj.l   ,. 

l«.-t  rh,.  ontpin     •'  ,n..  mininfr  op,.ralio„.  for  two  shifts;  although  th.-v  «r ;. 

"I    n,n,.h   lar!...r  .•;,;   uity.     lnt..rtn.Mliat,.  hins  „r,.   nso.i   i„  some  mills  t..  a.l   . 
rr.s,.rvoirs.  so  that  a  t..,„p„rar.v  -toppa^r..  ,.f  on.,  p.rt  of  ,h..  null  will   ,m.I  n. 
•s.tMi,.  thu  stoDpair,.  of    1...  parts  pr..,-,.,lin-  an.l  following. 

.^iMMAKV  oi    i'i;i\.  i|.|.i;s  IN  Tin:  .>;i;i-\inTi..N  or  awhi^.^tcs. 

Having  .I..M.ril„.,|  in.liv.hially  th..  various  kin.ls  of  apparatus  whi.-I,  -  ■  ,| 
ai.plioatn,n  u,  tiio  asl„.,tos  mills,  there  now  n.mains  the  cons'  leratiou  of  th.-  ,  ,  ii 
•  s  a  who!..:  inoln.linL'  fh,.  various  combinations  „f  prin.l,.|,.s  ■  th,.  .litf.  ,  i 
arra.,gemont  of  apparatus;  an.l  general  items,  su.h  a,  power,  eosts.  etc.  an.l  ,  ,,11 
testing. 

_  Although  the  method  n[,plie,l  in  ashestos  soparat  a  is  praetu.allv  the  -  „.. 
.n  every  null,  no  two  mills  are  hnilt  alike.  The  terpentine  in  the  .lilT,...,,, 
lo..a hties  var,..s  in  hnr.ln,.ss  an.l  tongl.n,-ss;  one  quarry  .^xtraets  Xos.  T  a.,.l  H 
Pra.lo  l,y   han.l:   nnofh.^r  only   \o.    I   gra.le  ■   while   o,h..r-   have   al.olisl-.e.l   I    ,..l 


ijr&iixsiK'Mii^mmn 


r*r3^--tr!'  T "  ■-'*■     '-«    t" 


5-^  -sesFc- 


.•C^ 


tw  ftc**  iiu  ui   fciic  aniiu.       »tllln- 


tf.^-.^  -.'  cjjj  ■'■■jtimii.-:  >''^* 


■ffryer  and  Q-usker 


nTncfi 


BuiJfinff 
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r-*^ 


S-rade  l),v  hmid;   another  only  t^t^    j 


-^-...l V  M  .  1 


l/uvu   iiiiiilished   hi;   'i 


IM 


"''  appiiriiliis 


..;:i;;;:;":;';:;;:;;;;;;:'s:':t::;;-';:::''-- 

I       A  plan  .lunv.ng  ,1...  arran^vm..,,,  ,„■  tl,i<  ...il,  i.  ';,..,,'    -       „  ,      , 
»ent  to  the  mill  for  treat.nent.     Tl,,.  ........nti,,,.  „      1  ■  •       '  """■'''"'  '■' 

First  Part  of  Separation. 

All  the  aslicstos  ruck  aud  lln,.,  .„■    l,,      i  i         ■ 

.iM.;,  thea  er.he.  „.  .aJ  il:  ■ ::::  :;;:::;:,;'-;'-^ 

;•-  to  a  ehute  whiel.  e.nptie,  i,.„.  rotarv  .Irve,,  V  V^  ''"''"" 

^  material  to  a  Mt  convener  ,f,,  n.,.,:.,.,^       {^  .,:  •  I'        H  ' l"  "-'7^ 

|orate<l,  a>„l  effects  a  .livi.i.,,,    of    ,|,e    roek    iV t  ,  -1  "  "  '^  '''" 

rro"f.'h'i«affainerMsl,.vl  ;  ' 't-    ro  k    „ao     nu.,l„,m     a,„l  •  rousl..-     The 

\,  .     ■   .  .  "ii.iKd.      Jhe   l„.lt   conveyer   then   delivers   all   thn   ,.r„  . 

"a  er.a!  to  two  ore  l,i„.  (W)   and  (k^  .hieh  discha.-.e  th     ,„,,;/        '^ 
Hor  to  the  Bu.terworth  and  Low  erus.cr  (1)        V  l^.L  ''      Z" 

tharfres  the  roek  into  a  tiberizer  (u^    .,„  1  7,         '  '""'''"■    -"'^   '"^■ 

falls  on  n  screen   (o)    where,  f^'/        "■  °"''''  ''™"""i""  ">"  -atorial 

h''-^'.iH.-ptieso:;Lt;::;v:r;:r"^  "''•'" '^^      =• 

Second  Part  of  Separation. 

frJl^V'""''']  ''•""   ""'  '•'"■'^   '^  --■  >'•--'  "'  -Hectors   ,V,   and   (s=, 

l^^r    "s  effeot  a  partnd  separation  of  the  sand  fron,  the  fibre ;  the  form  r  fal  i  „ 

--  a.,  the  L.j:::;ru^:'«rv;.r::;r:;;d:;-rt"'^ 

a.,.  .e.ed  on  an  o.il.Hn.  .rcen  u.  in  order  to  .;:;m  lu^id      wIZ 
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.v.T  Hl,r,.  r..>nair,s  „n   tl.is  .rr.vu   i.  take,   up  l,y  fan   ( ,.')   a.ul  is  .K.posito.l   ,  . 
coll('<-tor  (s'). 

The  Xo.  II  Hl.ro  whidi  is  in  .•„ll,...tor  ^,')  uov.  thmnt'l.  the  san.e  pro.-e-s  ,. 
oleannR  as  the  So.  I  tihre.  Jescril...,!  «l,.,ve.  an.l  tlie  final  results  are  a  Xos  H  v,  I 
HI  Krn.le,  m  ad.lition  to  the  So.  I  ^rude  rcferre,!  to. 

The  following  chart,  Xo.  I.  represents  in  jfrai-hie  form  a  sunnnary  of  n. 
foregoing  descriptive  outline  of  the  various  .t,^,.  thro,.,-:,  which  th".  lo:,.  , 
(Hire  has  to  pass  lefore  it  is  ready  for  the  market. 

Tlure  are  various  other  eoml.inations,  as  will  he  seen  from  the  mill  seh.n  ,  . 
'»"'  ""t  H,  charts  11.  Ill,  IV.  and  V,  a.,d  furthermore,  new  comhinations  ,„.. 
sUfTtrest  themselves. 

Theoretically,  the  principles  introduced  would  allow  a  perfect  scparati , 

all  the  ashestos  from  the  rock,  and  of  the  different  grades;  hut  practicallv  ,.„- 
Id  very  ditficult  to  accomplish,  and  is  rarely  attained. 

In  looking  over  the  above-mentioned  charts,  we  find  that  the  principal  ol,i> , , 
in  the  first  stages  of  the  process  is  to  eliminate  the  san.l  through  the  shakin- 
s.Teens,  and  to  have  as  much  fibre  taken  up  hy  the  fans  as  is  practically  posMi  I," 
We  learn  also  that  many  ■•omhinations  of  the  crushing  machinery  are  used-  |.  ii 
the  jaw  crusher  always  Conns  the  initial  step,  followed  hy  a  rotary  or  c'i  ,„.- 
crusher;  while  the  last  stages  of  the  l-rocess  are  practi..ally  the  same  in  all  ,1„. 
mills,  with  very  few  deviations. 

In  mill  IV,  a  picking  table  is  inserted  between  duplex  crusher  and  elevai  ,r 
Ihese  picking  tables  consist  of  an  nidles,  rubber  belt  of  a  width  varying  bet«.  .„ 
l^"  and  24"  ;  and  turning  on  a  wide  cone  or  pulley,  with  a  length  of  from  T  t. 
IN  leet.  Roys  are  stationed  along  the  belt,  picking  up  the  dead  ro,.k.  long  asb.M.. 
hbrc.  and  pieces  of  iron,  or  rubbish  whic'li  may  have  fallen  accidentally  into  rhe 
ore.  In  mines  which  produce  much  crude,  this  arrangement  is  very  imporl.ut 
as  the  long  tibre  which  was  hidden  in  the  rock  berore  breaking  can  be  remo^,.d 

and  saved  as  crude.     It  is  also  of  equal  importance  that  all  the  rock  which  , - 

tains  no  fibre  be  taken  out,  to  relieve  the  subse.,uent  operations  from  nnn.,-,- 
sary  work. 

In  the  extraction  of  pieces  of  st.vi  and  iron  rom  the  ore,  powerf,,! 
magnets  are  employed.  An  effective  design  for  this  purpose  is  in  use  in  -..a,- 
of  the  M<mtana  mines',  and  its  adoption  in  the  asbestos  mills  of  Quebec  will  nm 
uH^t  with  any  difficulty.  The  magnet  can  either  be  placed  over  the  conv,  .cr 
belt  or  over  the  .baking  screens.  The  metal  to  be  removed  consists  of  picv  ,,f 
steel,  bolts,  track  spikes,  an.l  castings  from  the  machine  drills.  In  fact  ,.v 
iron  that  may  get  into  the  ore  on  its  way  from  the  stope  to  the  mill. 

The  magnet  used  consists  of  a  east-iron  part  Ca)  4"  thick,  20"  high  nrnl  ■!•■■ 
wide.  It  IS  wound  with  10  layers  of  Xo.  10  double  cotton-covered  copper  iro 
(e),  with  2.:iOO  turns  on  each  pole.  The  current  uscl  is  5  amperes,  at  1...  ^  its. 
The  pole  faces  (b)  are  2"  .  0"  x  24".  and  are  spaced  .)"  apart.  The  mng,  ■  i. 
suspended  from  a  carriage  <e)  and  su,,porte.l  on  a  tra.^k  (.1)  at  right  an^-l      lo 
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-..    Ult.     \\l..u  a  ,„„„l,or  of  ,.,.. •   i„„.  ,,,  ,.„, „.,,  , 

-:..n.  n,.p.ratu.  ..s  „,ov,.,I  ,o  „no  .i.le.  ,1...  ,.„rr..nt  ,.,„   „,'    „„,   ,;,       :       ■, 
'"'"'  •"  "-  'W.    Tl,.  uu,,un  is  M,.,„.,„i,.l  .;■■  ,„  V.  ,i.       ,      1         ^ 


If.  :ni,l 


yu..  K.     Mafni.t  fur  pirkiiiR  »ti'.-l  from  urr. 

-i,;-.al.le  by  the  n.oans  of  turnl,uck!..s  ,f,.     This  .nn^not  will  pi.k  up  pic-o,  of 
>.-!  wcMgh.ng  as  much  ns  10  pou.uls;  this  prevents  trouble  and  breaUa.^e  at  the 

I.i  -lesiKninK  a  mill,  dno  att..ntion  must  be  given  prineipully  to  the  ernshin.^ 
'i"Pnr.„,eMt;  s.nce  mistakes  „nule  here  have  very  serious  results,  either  in  the 
M":>l..y  ot  the  fibre  pro,lu..e,|,  or  in  the  low  pereentage  of  extraetion.  Mxperie.u-e 
>h"ws  that  erushing  of  ,he  nu-k  b..fore  drying  is  absolutely  neeessarv  in  order  to 
'■..^..,re  eomplete  drying  of  the  ro,-k  in  wet  seasons.  As  a  general' rule,  one  or 
•v.n  two  Bnke  erushers  are  plaeed  before  the  dryer,  and  one  at  the  diseharge 
•"■I  "f  the  latter.  The  .Irying  an,l  most  of  the  eoarse  erushing  is  now  all  done 
;"  a  separate  budding;  beeause,  wlu..  phn-e.l  in  the  upper  part  of  the  mill  build- 
■>"-'.  the  power  toggle  movement  of  the  jaw  breaker  causes  a  heavy  vibration  in 
I  H>  ^tructure  of  the  building,  l,enee.  heavy  eonstrueti.,n  is  neeessarv  V  new 
jlHurture  ,„  mill  eonstruetion  may  be  s.vn  in  the  pla.it  ,.f  the  Robertson  \s. 
lo-t,.s   Company,   between   Rol,ertson    an.l    Thetford   station..     Here   the  whol,. 


l4.  : 
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lihiiil  i>  ili\iiK'(l  iiitu  tlii'i'c  |iiirl«:  tlic  drviT  iiml  cni^luT  liuililinu;  the  rc-cruBlici 
;iiiil  the  I'.vcldiic  liiiililiiii!'.  I'liis  i<  till'  tif^t  tiiiii'  lliiil  tlii>  (llvi-icpii  in  tlircc  -i-\ 
iUMti'  ilci)iirlii:t ;;!-  lias  li'iMi  iiuulc. 

riiere  ure  oilier  new  iiotieealile  feiitures  in  this  mill.  Tlu'  ruck  iMiniirij;  frui:; 
till  ilr.vcr  passes  thrniiffh  two  jryratory  and  oiu'  rotary  eriishor,  having  sliakii  : 
si-roeiis  lietweeii.  tor  the  purpose  (jI'  ahstraeting,  hy  means  of  suction.  wliate\i 
tihre  there  has  hecn  liherateil  thron^h  criisliiufr.  We  notice  that  the  rock  jia—i  - 
ihrouirh  not  less  than  five  ilitferent  iTiishinf;  apparatus  hefore  it  enters  '  ,■ 
eyeloiH':   ami   three   in   nearly   all   other   mills;   it   is   only   exceptionally   that 


(■riislmii;  niacliines  are  used 


f.ir  tl 


le  same  purpose. 


It  is  ursred 


11  siijiport  of  tl 


innovation   that  the  cyeloiie.   which   receives  only  ore  of   iiniforni   size—siiia 


thu 


n  a  walnut — will  treat  a  far  1 


lifrlier  toninmc  of  on 


Ufi  at   the  -aine  tine 


better  and  more  uniform  wi 


■11 


icre  can  he  no  i[:\ 


le^tiuii  that  tlirouiih  the  emplovnuMit  of  the  des 


eatcd  al)ove.  the  eHieioncy  of  a  mill  is  iuerertsod;  while  much  hreiiUape  in  ll 
ditTerent  iiicces  of  apparatus — especially  in  fast  revolviiif;'  machines  like  tl 
eycloin  —  is  prevented.' 


<)l     tl 


til 


KTlZlllfT      in.icluiii 


s     tl 


le     cyclone      appears 


if    tl 


le   iK'wer    nil 


exteii-ivcly    Used    in    the   mills.      In    so 

has  been  introiliic(>d  to  take  the  place  of  tlie  cyclone.     'I'll 


to      he      till 
]U    ot: 


icr   inaclinicrv 


IS  IS  shown  on  chart  l"f 


ill   Xo.  in.  where  the  tine  criishiii}^  is  represented  as  heing  dune  hy  t 


wo  pairs 


3f  helt  rolls. 


in  connexion  with  single,  ami  i 


ilouhle  cylindrical,  fiheri/i 


tils,     fn  another  mill   the  material   passes  twii'O  in  stiecossioii  throtifrl 
rotary  enishers  and  a  heater  of  recent  design;  the  con-triiction  of  which 


li«  appa  ra- 
il  a   set   I  I 


poeret.     It 


lied  for  this  new  de!     iture  that  the  lihre  is  nut  t 


oru  up 


iieh.  and  that  the  re|)air.s  are  I 


ess,  ami   not  so  eo; 


■stly   as  tl 


lOse  ill    thi^  cy 


th,- 


I'll 


rile  ditl'erent  f;railcs  nl'  lihre  are,  as  a  rule,  made  in  nio~t  of  the  mill-  at   ti 


nd   of   the  ))! 


hy  ■- 


i/.inu'    111   shakinjj   screens,   or   m    revolving  screens   \\;ih 


arms  mo\  inir  in  opposite  directions,     A  new  ileparliire  in   the  (-xtradion  of  li 
fibre   from   the  -cre(<n.  and   the  elimination   of   the  sand,   was  made  -evcral   .\c;; 


Flo.  43. -Doiihli-  Slinking  Screfii. 
ajro  in  a  mill  of  new  coii.striiction.     The  cxporimcnt  failed;  but  for  the  iiovcllv  "f 
the  idea,    ind  for  the  purpose  of  ealliiiff  attention  to  the  mistakes  involveil  in    n 
application,  tlie  device   is   ajraiii   deseribe<l   and  illustrated.     The  material  a"  cr 
beins  cnisbeil  successively  in  a  .jaw  and  rotary  crusher,  and  a  heater,  falls  c     a 


'  Siiirc   wriliiiK  the  above     several   chaiiKfs    in   this   mill   have   Ijeeii    innile,   am'    at 
the  •-anic  time  the  capacity  iiirreased  from  2  to  G  cyclones. 


i.5^'"«-'^ 


ll.'i 


A.M.  sh«kn,«  s..r.,.n.  as  illu,,r.,.,..l  ,„  Fm.  .;;.  ,1,..  „,,..■.■  .„„.  lu.vu.g  ,:  "  „„,l 
ti...  lower  .„,..  ;„"  „H..|,.  ,.Il„wi„^  ,1,,.  .a„,l  ,„  p,,,  ,,,,,,  •,■,„.  ,i|,,„  „' j,,..,,!^.,, 
in  .Ins  way  int.- Xo.  J  and  N„.  11.  Ka.h  t-nui.  i,  taken  u,  . I  tl,,.  ..,,,1  of. „..|,  .;.•.... 
U  .uct.oii  lans,  un,l  JeposifU  in  ...parat,.  ,.,.lU-t„r,.  Tl.,-  „v.r.l„.,v  IruMi  l,„tl, 
..,von.s  pnssf.  aKUiu  thronKh  a  rotary  ,Tn>l».r  and  l.oaU-r  and  a  douM,.  .rr.rn  as 
iHure;  wlnle  the  two  Kra.l.-s  o.  ,il,n..  .,  ,„.o,l,„vd.  ar.  tak.,.  u„  and  deposited 
,a  .-olleetors.      J  he  prineipai  tronhle  in  th,-  devi,.,  was,  tiio  ditiienltv  of  gaining' 

;m...,.ss  to  the  lower  sereen :  it  wa.  l,lo,.k..d  >o  fre.p.ently  that  i,,  u.efalnes-  > , 

\  unshed. 

The  sand  from  all  the  shukinK  M-reens  falls  tivneraliy  into  a  hmK  hopper 
l,avm«  a  ruhher  helt  eonveyer  at  the  hotto,,,.  whic^h  transport,  ,11  niafrid  to 
'Ir  outside.  Where  the  d.inipinjf  ground  i,  nut  on  the  same  lev.-l  with  the  mill 
tl,r  sand  IS  earrn.d  hy  eonvevers  into  elevated  sa.„l->hed-  or  lar^v  reservoir-  fron.' 
"Iii.h  cars  i.re  loaded  and  sent  to  the  dump. 

At  the  British  Cana.iian  quarries  the  sand  is  transporte.l  through  a  O.'.s  ft 
rul.her  conveyer  to  the  .Inn.p;  Iron,  thence  it  is  carried  awav  throufrh  sjuicin- 
a  turh.ne  pump  actuated  hy  a  7:.  ln.rse-pow,.r  electric  motor  placed  at  the  river 
bank  turnishinK  tho  jiecesbary  water  through  a  0"  main  1,0(10  feet  long,  to  the 
tup  of  the  dump. 

In  the  „,ills  at  Danville  the  hulk  of  the  sand  and  tailing,  from  (he  shakinfj 
.cecns  ,s  nnmnfactured  into  a./.cW.V :  a  fine  ashestos  pou-.h.-  whi.Oi  enters  now 
largely  into  the  construction  an.l  inside  Hnid.  of  fireproof  huil.lings. 

In  one  of  the  larg.-st  mills  recently  erected,  all  the  tailing,  ar..  ulverize.l 
ia  giant,  vertical,  Kmery  mills. 

<ii;M;i;.\r,  ikatiki.s  or  Tin:  mii.i.s  in  tiii:  distkkt. 

With  fl  few  exceptions,  the  mil'  visite.l  hy  the  writer  are  located  near  the 
-inarnes:  that  is.  within  ',m  feet;  indi.'ating  that  th..  tran,|K,rtation  of  the  ore 
t"  the  mill  is  a  most  important  factor.  In  the  general  arrangen,cnt  of  all  the 
i.cwcr  mills  due  consideration  has  hem  giv.Mi  to  the  dumping  ground  with  -^ 
view  to  preventing  the  covering  of  valuahic  ground.  For  thi>  rca-on  the  mills 
hnvc  heen  built  away  from  the  quarries. 

With  regard  to, the  sites  on  which  mills  are  huilt.  we  nniy  distinguish  l,e- 
tw,..Mi   (1)    a  sloping  or  terraced  sit,.   (Fig.  44);  a  flat  site   (Fig.  i',).     In  the 
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Kli;.  44.     Typi.-al  Sloping  Mill. 

U>-)  Pit.  (c)  Mill. 

(I))  Dry.T.  (d)  .Storchim^ 


former  ease  advantage  is  taken  of  the  sloi>ing  comlition  of  the  ground,  all  nniter- 
ial  leing  conveyed  hy  gravity,  :.nd  heavy  elevators  are  few.     An  e.\anq)le  of  this 
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llio  tlut  j;i'<'i"i'l-  liowcvcr.  arc  tlie  coiiiiiion  niK'.     '1'1»>  ili-iul\ai 


111',  that  iiinrc  cIcva'.Mi;;  arc  rc(iuirc( 


vhich 


I'car  (lUt  rapiilly;  caiisiut;  >tu|i|., 


.t  the  II 


ai ii:it  dl'  lircaliafrc,  ami  amidviiiH  the  mill  iiui 


All  a>hc>tii:i  .-c|iar.itioii  ;'!aiit   is  iisiiall.v  (ic^i^■||c^l   in   the  I'criii  ol'  a  tlircr 
fiiiir  >tory  hiiihliiis.     'I'lic  ..re  is  rcccivi'il  in   a  lary 'c  hiii.  placcil   in  thi'  up 


|>art  .if  the  liiiihiii 
h' 


nr  ill  ^iii  annex  :  allnu  iiiy  the  u 


intr  iiiaehiiicry  h,v  ;;ravit,v 


itiirs  h, 


l>et\ 


lie  iip  |ia>-  tlir< 
tl 


tlh 


infill  tlic  cr 


ween  tlie  appuraliis  lor  n 


illipijis   ami  for  reeni-hiiii;.   In   the   majority   u(  eaM-,   however,  the  ore   ] 


lUSSe^    '11 


-iraiylit  without  rei-riishiiifr  in  the  same  apiiaratiis.     Sometimes  all  the  tine  eru-!i 
inp-  apparatus  ami  tiherizers  are  plaeecl  in  one  line  ami  on  one  tloor.  as  at  the  iiiili 


.]■   the  .Folmson   Aslestos   (' 


inpany   a 


t   Hhiek   Lake.     Small  elevat 


material   Irom  one  apparatus  to  another;  ami  it  is  claime.l  tor  tl 


ors  eoiive\    ii 


IIS  ai'raiiu'eiiirM 


that    the   niae|iiner,v   can    he   watehe 


I'tter.   ami   i-   more   aeeessilile   tl 


lan   ul 


pla'-(iii  on  ill 


treront  levels.     The  sereens  reeeivinir  the  material  from  the  erii-l 


are,  as   a   rule 


while  an  emieavoii 


jilaeeil  all  on  one  lloor,  for  the  purpose  of  i;reate.r 


smI, 


ir  i-  made  to  ilo  tl 


le  -anie  in  al 


the  newer  mills  with  the 


ser,->eiis  for  the  til 
Tn  mills  of  recent 


constrnction — in   .>riler  lo  avoid  co;iipletc  ~loppaj;e 


hy  lirealiiiL'-e  of  iiiaehiliery  or  otlierwis. —  thi'  whole  millilifr  plant   is  diviiled 
two  jiortions,  and  eoiistriicted  on  precisely  the  same  lines;  Imt  run  imlcpendr 


if 


iith. 


his   innovation   was  noted   in   the  mi 


eeiitly  liuilt   at    1- 


lirouiiliinn  and  at  the  'lirilish  Canadian*  ipiarries.  In  the  latter  this  princiiHi 
i.a  even  I'arricd  fiirtJier:  the  two  sections  are  ayain  dividi'd  into  different  pari-, 
each  one  emhraeint;  a  certain  sroiip  of  machinery  run  liy  special  electric  moi.  r-. 
In  the  mill  propc  the  six  cyclones  a 


re  all  | 


ila.-ed 


III  one  line  on  one  snie 


liiiildiinr:  till'  cler-trie  motors  actiiatiiif;  the  same  lieintr  all  in  one  separate  r.  m- 
partment  r-lose  hy.  This  is  an  arraiifrement  of  ai>par:itns  to  he  recommended  'it 
aei'ount  of  its  frrcat  acei<s>iliility,  uniform  division,  and  the  protecficm  of  ilw 
motors  airainsf  Hyiiii:  dii-t.     (See  Fiir.  ACi.) 


Plant. 


In  addition  to  the  mill  itself,  auxiliary  buildings  are  ns<'d.     The  hoiler-    no 
yenerally  placed  in  a  .-eparate  biiildinp;  the  mill  eiifrine  and  all  aeeessory  in     li- 


IM^ 


I'l  ATK    XI.IV. 


_  jf^  **^  ^""""^Hg' 


liiiiu-1]  uf  Hljerized  aKU-^t.w,  ti-mU  fur  tin-  iniirki-t. 
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mtj'j^-^u . 


Otut-aiKtmtmn 


Stor«-himfe 


f".    Wi.-Milli„ff  pK^nt  of  the  liritl,!,  Can,«iian  i^uar.i.s  ( AnmlgamafHl  A»l.»t,« 


Corporatitm.) 


^.2'Xt. 


14U 


'"'■'•'      ""■''  ^'^  ■Lvn;iii...,.  1  .■,..„|,iv>-..,r     in  a  ,lu.,l  M,lj.,u,iu«  ll,r  mill;  «|,,:, 

i"liir.\  .li\..r,  ,.ii  ii.v.MMil  ..I  111,.  .Iiuiyvr  Ifuin  lirr.  i-  |,,..at,.,|  in  ^i  ,|„.,|  ,,(  „,„„  , 
IMMV  Iroiii  ll,..  mill.  A-  a  nil,.,  a  ,.ar|,.„u.,.,  m.llu  riKlit.  an.l  rna.lin,,.  ru-. 
.-Ii"|'  i'  run    III  ,.,.iii:..\i,,a  wjil,   th,.  mill. 

111..  -U,v  li,,i|.,.«  ur.^  all  -,.|,aral,.  l.iiiMinu'-  with  mil  i-oniifxion.      I'li,.  ,,[.. 

■I    111.'    lirili-li    Cana.lian    giiarri..-    at    Illa.U    l.ak,..    |.    I, |    jn    ,ix    In.ii  i:  .- 

(lii;.    I<;i:   a   .Ir.v.i-   an.l   a   .•ru..|a.r   l.iiil.llmr;   ll,..  mill    nr. r ;   tli,.  .tor..   |.,.u.". 

llni-liiiiK  ■i.ll.iimr,.),,.,!;  tl„.  mailiiii..  r..|iair  ..li..],.  ami  .-nal  l,iink,.r-, 

■M.-l  ,.f  til,.  laiil.liiiK-  ar,.  .■..n«trii,.t...l  ,,f  » |  ,,„  -.,li,l  ..nm-ivt,.  Inumlai,  ,1  . 

"'"'   ^" '''"•'•  I'^ur,!...!   v.Tli.all.v   an.l    tl„.  .-rac-k-   l.all..m.,|,   „r   lUrs    ar..  ,|,..i, 

l..:inl...l:  IJMJ  l„,ur,ls  coviTiiu'  j,.int,  in  >.v..i-.v  ,•«>,•.     Tin-  new  mill  uf  tin-  •  I)  ,,„ 
""  ■  .|iiarii..s   i-  ..„v.,a.,l  uitl.  a-l,.-t.H  i.r.,tt..-l..(l  m..tal.  '  Tlu.  „.•«    ..tlir,,  ai„l 

'""''''""-   "'■   ''"■    '"-I :irri,-    ar .vn-.l    will,    a-l.,,!,,,,    -lat...    an.l    -U 

•iii",nla,tnr,.,l  l..v  t|,..  K,.a-1  ,.,v  an.l   .\Iatti„.n  (  ompan.v,  .,f  Anil.l..r.  I'a. 

111.'  r....U  .,f  tin-  mill.,,  arc  (f.n.-rall.v  imi.i..  uf  lar-piipor,  an.l  Kiilvuiii/i  I 
..r  -..m..tim..:    ..f  a>l„.^t„s  ^iiinf;!.-, ;  tli,.i.i.|,,v  -aviiiK'  ImkIi  I'lvniinms  f,,r  in-,,,,, 
•»'i'-  11, ill   i.  ,.,,v,.r..,l   with  ......i-imat..,!   ir„n:   l.ut   tli..  .li^a.lvantuge  ari,ii,g  ../ 

''"■  iil'I'li.'ati.M,  ..r  till,  latlor  i-.  tlut   ll,,.  I .lin^-  i- ,.„|,at  ,lilli,.,i||  t„  |„,.. 

Willi, r,  i.win-  t„   it.   IiIkI,  ,.„n,l,.,.|iuiv.      In   .-„m,.  n(  i|„.   n.w.T  mill-   il„    ,i, 
I'liil'li.!*.-  nr..  iinalc  „(  {.rick.  with  iron  r.M.t';  .,r  HitirL.l.v  v(  in.n.  a.>  at  il„    I ;, 
.liiarrii.^. 

Sum,,  mills    ,r.    ■       ,1,.,],  ..tl».rs  arc  n,i(.     In  tli..  C.rmo'r  .'aso  r,..l  ,,r  ^rr-.v    , 

oral  paint  i,  t|„.  ki.id  mo^t  iis,.,|.  whi,-li  m.t  „nl.v  ai.ls  in  prcservins;  ll„.  w I  f,, 

.I...M.V.  hut  also  pr.,t....ts  it.  i„  s„„„.  ,..m.  nr,  fr„m  ti.-,..     All  miniim  am!  „  J. 
pUints  aro  mnv  pruvi,l..,l  with  ll„.  n,.,.,.ssar.v  applian,.,.s  t„  K.inr.l  M;rainst  ,1.-., 
ti..n   h,v  tlr...      For  ihi-   p„rp,,.,.  ,|iipl,..x  p„mps  ar,.  k..pr  ,.,M,stantlv   ,in,l..i-  .... 
uhil..  hvilrants  an,l  la,-,,  ar,.  pla,-...!  at  .litr..r..nt  p„ints  tlir..m.li„nt  th..  mill      I 
Ash..st„s  ami  A-h<.sti,.  C.mpan.v.  at   Danville,  having'  sutr..n.,l  fr„ni  a  ,li-....- 

dr..  HI   tl„.  .v.-ar   lIM.i,  whi,.h  ,|,.-tn,y..,|   ,|„.ir   ,nillin«  plant,  k....p  n   lar I.. 

Piinip  with  a  .-apa-.i-.v  „f  1,,.,„,  i,all.,ns  p,.r  miniit..  .st™,lilv  „ r  stom, 'r- 

to  h..  pn.par..,!  in  caso  of  tir...     At  »ho  mill  of  tlio  British  Cana.linn  .„ia,,i,. 
t.irbin..  pump,  .IWiveriiiK  :,m  Gallons  of  wator  p..r  minnt,.,  an.l  sf„tiono,l  •,■    ,  ,  ■ 
•■■'"<•'■    "t   iil-.it    >IH.   f,...t.    „n    ,h..   riv,.,.    hank,   ,li-trih„t..s    ,1„.   wat..r   thr.   i-i    : 
li.v.lrani-   all   ov,..-  th,.  w,.rk-. 

Electricity  as  a  Motive  Powei 

The  Brcat  a,lvnn..e  nia.l..  in  tho  scicm.e  of  el.vtri.ii.v,  togeth.-r  with  tl,.  iV. 
UR.s  wlHfli  nature  has  provi.le.l  in  the  form  of  wat..r  powor-espe,.iallv  •,  v 
1  r.v.n.-e  of  Qnel,oe-l,as  op..,„..l  np  an  it:>n,ens,.  fiol.l  of  applieation  as  a  run,,.- 

'''™r" ""'"^'  ""'  """'"*-'•     '^^''"-"  '»'«  ^'.  F"-"'"-!-  H.v.lranlic  Pow,.r  C ,..:  ^ 

.n   Vm.  ha.l  finisheil  the  hnihlin,-  of  a  power  stati.ai   at  the   rapids  of    :„■  >• 
Waneis  river,  ahout  s^x  mil..s  .listant  from  Bla..k  Lake.  a„,l  the  er..eti,      ,., 
trm.smissmn  lino  to  the  asl  ..-t.,s  .listriet.  the  feasihility  of  such  an  un,l,.  -.ki,: 
was   qnesfone,!;   sim-e-so  i,    was   „r,nn.,l-all   the  quarries   were   provi.M  «i: 
r..l..nuate  steam  power  for  all  their  neo.ls.     The  conservatism  of  mining  <■-    i...  ■ 
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traiismissjun,  are  siiffi<'i|.|itly  will  known       It  i-  in   this  ri'siiii-t  that  I'lui-tri. 

prc-eminoiif    in    its   i numii'   ailvaiitat.'-i. :    natncly,    tlu'   oa-i    ami    -iniplirit> 

whii'h  it  ran   hr  transmitliil  over  lung  distanri's — oithir 


ivi'  ur  iimlur  nr    'i:. 


Thn  fransmi  — ioii  lines  are  flexihle.  atnl  miieh  elwapor  tliiiti  tifher  of  tl 
furins  uf  iiMTiry  mi'iitiuiii'il;  while  the  eiirreiit  i-iin  hu  -nlnliv  iileil  into  any 
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the  line  ran  always  he  easily  euntrulliil  from  the  central  station;  wtierea 
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Ihc  motive  wants  in  niininLr  «nrt     vi    .        ,'  ^^  Pre-eminently  to  all 

over,  the  etiiciency  of  electric  nmchinery  is  1  id     so)  ''■     ^°''' 

better  advantage.  The  main  point  o  i  v  of 'c  r  "  i,":,  r'T^''^'  !^  "t  '" 
el-ne  c.-tn.  .t,.ti„n  ..r  „.i,.i.„  p.,_.  :  uj  Z:^;,  /  f^Z,^,: 
current  .n  such  a  rnann.r  that  all  the  machines  which  are  to  be  .1  .-on  iU 

ca.i  be  served  in  the  best  possible  manner  in  view  of  tholv  1  ...■  f  f  "^'^''^ 

which  they  have  to  perform.  "'"'""'  "'"'  '''«  ''°'^ 

Owing    to    the    convenience     of    applyiag    ole.tric    energy    to    .ll    kin.l 
>f  .m..n.  maolunery,  it  ha.  bee,,  mad.  „ossible-on  account^    L    1         ] 
whK.h  the  e lectrtc  current  can  be  n.oas,....l_to  as.-ertain  e.actlv  tl.e  a      un      f 

oporat.on.     Th,s  is  an  important  feature,  and  n.akes  it  possible  to  calcul.t,.  the 
ml.-  nt  thumb  methods  were  in  voRue. 

'  Compagnie  Hydrauhque  St.  Frangois.' 

The  power  house  of  thU  Company  is  located  on  the  St.  Francis  riv.-r    - 

"It  length  of  the  transmission  linos  is  as  follows-— 

From  Disraeli  to  Black  Lake  (6  No.  4  wires.  15,000  volt.). .   . .     8  miles 
•rom  Black  Lake  to  Thetford  (3  No.  4  wires,  1,5,000  volts  4      « 

liranch  lines  in  Black  Lake  and  Thetford  mines  (0  No    4  wireV 
2,400  volts) ' 


Total  length  of  transmission..  .„       „ 

mlTJr^T^VTT  !"•"  ''""  ''"'"'^  ""''  in'xhctford'and  ihe  other  in 
Waok  Lake.     The  Thetford  station   contains  four  transformers.  250  kw    each 
ou.d  in  a  solid  brick  huildin.;  and  the  Black  Lake  station,  six  transfonne 
-  0  ^n    e  c,,  building  constructed  of  wood  and  lined  inside  with  asbestos 

U^.     Ih^  step  down   in    these   transformers,   which   are  e<,uipped   with   auto- 
"'■iti'-  switches,  etc.,  is  from  15.000  to  2,400  volts. 

The  Shawinigan  Water  and  Power  Company. 

This  Company  controls  the  second  largest  water-power  plant  iu  the  Dominion 
'-nrr,f       '""'"*  '''"'"'  ''"''  P^^'i'-ilifes  of  further  enlargement.  Shaw- 
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Motors. 


.Vnarly  all   tlic  mills  l.iiilt   pi-i..i'  t..  llm  ailvmit   ..I'  tlm  !,yili-n-,'l 


I'l'ti'ii'  a:;.  .  ,ii; 


■vvliH-li  are  imw  dnvi-ii  liy  cliM-tni'  niiTfry.  wcri'  nriyimilly  laiil  mit  ai 
for  stoam   pnwnr.  Iii'iii'i..  had    In  l.i'  aitrrnl   to  Miit   tl 


111  I'nll-tni.'t. 


lu'w  I'niidiliniis.  I-', 
reason  tlie  di-trilmtinii  ..f  p,,v, .  r  in  llin-o  mill-,  tiir.mjrli  eleetrie  motors,  is 
sarily  not  of  a  very  eeonomi.-  ami  ailvaiiliif.'i.oii-  eliaraeter.  ami  many  1..-- 
iMoiirrpd,  eaiised  liy  i'aults  in  triin-iiii—ioii.  In  sniiie  nf  tl 
serves  to  drive  t 


le  nulls  one  larye  ]ii..l. 


Irive  till'  nill  pi-npor:  while  in  ..tliers  the  prim-iple  of  [lower  di 


d  to  an  extreme  .1.' 


e.     I'nr  in-taiiee.  ill  one  mill  nf  a  eapaeity  of  .'.n.    i 
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-pnw  "r  eapaeity. 


It  would  sci'vr  III.  prai'tieal  piirpi.-e  tn  i -ider  the  inatti 


r  of 
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Amount  of  Power  Used. 

The  horse-power  ri'i|iiired      ■  r  ton   of  ore  treated   in  a  d.nil.le  -hift   \.    ir-.    ■' 
<'Oiirse.  in  the  different   mills  wiili  the  ipiantity   and  kin.l  of  roek   treat.     .  I'in 
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the  apparatus  employed;  and  it  «ill  even  vary  in  tl.c  fame  mill.  owi„«  tn  .H^.ht 
changes  of  velocity  or  of  the  speed  of  folding  and  ,li.chargc,  and  also  in  the  sho 
of  the  n.aterial  fed  to  the  l,ro„knr..  F„r  those  reasons,  average  figure,  cannot 
I.C  apphed  to  every  individual  n.ill.  and  they  oan.  thcrofcre,  i,e  cnly  of  general 
Tulue. 

.\[ost  of  the  mill,  have  sutti..i,,u  roerve  capacity  to  obviate  the  necessity  of 
lorcng  any  of  the  rnacl,incry,  ,u,d  ever,  ponnit  the  ten.porary  suspension  of  a 
niiichine  for  adjustment  and  repairs. 

Deduced  from  the  data  at  the  di^po^al  of  the  writer,  it  appear,  that  for 
every  ton  of  rock  crushed  and  treated,  1  to  125  horse-power  is.  on  an  average 
re,pured;  so  that  a  tnill  treating  about  250  tuns  of  asbestos  rock  in  two  shifts  per 
day  requires  a  capacity  of  the  niachi.iory  of  from  250  to  ;!10  horse-power-  pro- 
v,dn,g  at  the  same  time  a  sufficient  reserve  capacity.  Fr„m  7.5  to  90  per  cent  of 
the  power  or.g.nallv  upplie.l  is  used  in  crushing  alone;  rhi  balance  is  cousumed 
m  screening  and  hlo.vmg.  Tlie  capacity  of  a  mill  is  generally  expressed  in  the 
.m„:ber  of  cyclones  (or  their  equivalent)  installed:  each  cvelone  having  an 
average  crushing  capacity  of  about  120  tons  per  double  shift.  Most  of  the  mills 
m  eperation  have  two  and  three  cyclones;  tl>c  largest  ndl!  in  tl.c  district  con- 
tiiiiis  eight  cyclones. 


Cost  of  Labour  in  Mills. 

The  cost  of  labour  employed  in  the  mills  varies  as  much  as  the  power  neces- 
sary  to  run  them.  Wiiile  some  mills  are  laid  out  and  constructed  so  that  little 
atte,,dance  is  necessary;  others  are  crannud  in  room,  the  machines  emploved  are 
n..t  easily  accessible.  an<l  the  general  machinery  is  such,  that  it  requires  extra 
help  to  preserve  its  integrity. 

If  exact  rtgures  in  this  respect  were  at  hand,  they  would  show  that  the 
number  of  tons  treated  per  man  varies  greatly  even  in  mills  of  practically  the 
aanie  construction. 

This  variation  depends  upon  the  following  factors :-- 

(1)  The  difference  in  the  care  exercised  in  the  manufacture  of  the  different 
prailus. 

(2)  The  size  of  the  plant;  since  a  large  mill  can  a'ways  be  run  with  less 
lali.iiir  per  ton,  and  hence  more  economically  than  a  small  one. 

<;!)   On  the  favourable  location  and  (h'si«:n  of  the  mill  to  mii]iiinze  labour 

co-t-. 

However,  in  the  absence  of  accurate  data  on  all  the  n.ills,  the  two  following 
examples  are  given,  showing  the  labour  employed  in  mills  which  have  a  fairly 
■   I'lern  plant,  and  working  under  ordinary  eouditions. 

One  mill  treats  150  tons  of  asbestos  rock  per  day.  or  7,5  tons  in  one  shift. 
The  labour  emplo.ved  per  shift  to  run  this  plant  is  as  follf.ws:— 
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Percentage  of  Milling  Material  in  Total  Rock  Mined. 
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mil  lire  'lc■^iJ,'nutoll  ii»  lull.  ,v-:  lii-t  ^'niclu  ( -iiiiiiiliig  lilnx'j  ;  >»H'(m<l  graile,  umi  • 
tliird  Kriulo,  ( impiT  ?toi'k). 

riic  prrcTiitam'  <<(  cxiiucl i(Jii  ul'  llii-  ililTorciit  >?rucle-  in  the  mill!*  vai  . 
ticriinliiiL:  I.I  till'  ilciiiiiii'l-  iiuiili'  I'lr  I'lTliiiii  ciiuililii--.  Soiiic  (iiuirritM,  after  '  > 
tructinn  i:ll  till'  MTV  «h.,rt  tiiire.  prodiicu  wliat  is  kiio'vu  as  a  run  of  liii: 
L'liiili':  uliiic  •itlicr-  iiinki'  twn  or  tlircc,  iiiiil  others  iinain,  even  tivo  grades.  I- 
tlii-  rea-i'ii  it  Hniild  !»■  il  tliciill  to  a'wf  figures  ut  the  ixTceritatfe  extractions;  I. 
aceiirdiii!.'  to  tile  aliove  cumiilativi'  -tati-tic«.  tlir  'luarrie^  iirodiiced  for  a  per; 
of  ciyiit  eunseeiitive  vi'ars: — 

1l'5,423  tons  of  mill  til.rc 

:'i;!i,r,SN  tMMs  of  p..      r  ^to.•k 

Total  :i!t5,lll  tons, 
or.  expre-sod   in   nor  cent:    - 

:1J  per  rent  mill  tilii'i-. 
ti"^        ■■  paper  >to<-k. 


Cost  of  Mill  and  Mine  Equipment. 

'I'lie  cost  of  a  mill  di-pnid-  larf:oly  upon  it-  capaeily;  upon  tlio  f;enerul  di-iun 
an<l  internal  arranneiM<'iit>  of  the  mill  l>iiildiii^:s  for  the  purpose  of  eeononii/iiii^ 
iahoiir:  thus  -iniplifviiij;  the  whole  niilliiiK  plant;  upon  the  eliaraeter  of  tlie  miil 
>ite;  liea\iiie>s  of  eun>trui-tion  ;  eare  i'l  the  nniniier  of  erection;  and  finally,  iipin 
the  lo-t  of  the  material  and  mai'liiiiory — whieh  tluctuatea  from  time  to  tiiii.'. 
The  co-t  inereiise-.  of  l•our^e.  with  the  eapaeity;  hut  not  in  the  same  proportion, 
The  eost  per  ton  of  ore  treated  heeonie*  le»s  with  an  inerease  of  the  eapaeity; 
since  -uch  items  as  insurance,  taxes,  nianaifcment,  and  general  husinesa  expensi-- 
increase  eomparatively  very  little  with  the  capacity.  Further,  the  increasi'  of 
the  cpacity  hriniis  down  the  cost  per  ton,  and  allows  poorer  ore  to  he  niilli'l. 
This  will,  of  eoiir>e,  cut  down  the  averafie  ix'reenlasre  extraction  of  ashesto-.  and 
at  the  same  time  the  profit  i)er  ton;  hut  the  total  profit  with  the  larger  quaiiiii\ 
and  the  lower  yield  per  ton  will  he  greater  than  the  total  profit  with  the  jiikiIK  i 
cpiautity  and  the  higher  extraction  per  ton.  There  is  also  coiisiderahle  sa\  in-,' 
in  a  large  mill  from  buying  supplies  in  large  quantities;  and  from  the  nnil  in;; 
of  repairs  on  a  large  scale.  The  general  ile-ign  is  also  an  imirortunt  factor.  Ic 
cause  the  method  of  drying  and  crushing  varies  with  the  conditions  of  the 
quarries  as  well  as  with  the  commercial  ohjective  regariling  the  productioi;  i  I 
certain  grades  in  view. 

-Vnotlier  important  factor  in  th u>triiction  costs  is  the  mill  site:  a  -loer 

slope  will  require  expensive  masonry:  wiiieh  is  not  required  wlien  the  ni:il  is 
built  on  llut  ground.  Fpin  the  location  of  the  mill  depend  also  the  cost  of  !iaiil- 
age  per  ton  to  the  mill,  and  the  disposition  of  the  mill  tailings. 

The  detiiils  in  the  interior  construction  of  the  mill,  us  well  as  in  the  - -Iw- 
tion  of  the  materials  used,  are  also  im|iortunt,  items.  Some  mills  use  he  vior 
machinery  than  others,  and  re<iuire  for  this  reason,  heavier  foundations.  Fui'lier, 
mills  huilt  at  a  time  of  ceneral  nrosneritv  will  cost  more  than  if  iniilt  at  .1  ■!'»!' 
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li.  V,..  that  tlu.  .I.,l«  Mil,n.itt..,l  an.  n.jial.l...  it  is  to  l.o  u...,l  ruly  us  an  approxi- 

iM;itc  ..stinnilf  of  th..  ro^t  of  a  new  mill. 

This  parti.-iilar  mill  i,  l.uilt  lar^,.  ..nouKh  („r  \Uv  i„«tallation  of  four  .•y.'lon.. 
units;  hut   for  th..  h..»{ini.inK  only   two  oylone  units  ari,.   in»tall...|.  lun  ii.g  an 

initial  .-apa.-ity  of  i'4()  tons  ,H.r  .lay  of  i'4  h,.urs.     Th..  grou.,.1  „( „lii,.h  th.. 

hiiiMiuRs  stuM.l  is  fairly  Hat;  th..  .listane..  fr.,m  th.-  tifxt  railway  Matim,  |„.i„n 
.11..  mile. 

(l..ariuK  ground,  excavation,  un.l  levuliuif I      ,1,:,) 

(  uiMr..t..     fouuilations:     for     niill     huihlinjr.  .      ..  l:.'i)   ,.iil,i,.    yards 

"  piurs t; 

'■  crackers j 

"  cyclones ', 

"  .ire  hin I 

"  .Ir.ver  ami  .TU^her  lo 
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I'er  ..ul/..  yard,  $« .  .-^. 

l.umlit,.r  usu.l  in  construi'timi : — 

.Mill  huilclinjf,  i;.)  ..  11(1  f,.,.t Voo.im  feet. 

V,'"'!   '''" JIMNHI     •• 

Ik'It  (.onwyer  house C.i.'iO     '• 

Dryer   l.uiMiiiK',    4t;    x    7(>   f,.,.|    or..    ~lu>,,t-    and 

^„     supports ,„  ,„„  .. 

Ulacksinith  anil  ..arpeiit.'r  »hop 7  '.Vl  " 

.300  ft.  dnnip  hridfto ;>j  i^k)  " 

Divers  sheds,  etc ^.T  ooo  " 

J71.ti(Ni     " 
$:J.".  per   l.iMiO  feet,  |.r(...t..il ,,  .|i,. 

Ruil  !inn  supplies,   hardwar...   I'ti-..   sashes 

Jhii'iinery  and  apparatus: —  ""' 

1  .lenckrs  Karr.d  ro..k  crusher  (  Xo.  I  IB),  size  :!(•"  x  15"  titte.1  with 

chilled  ir.>n  jaw   plates .,.>,., 

-'  ilry.'r   slu-lls.   :!0"  ilianiet..r   ^    ;t.V'    lonp,   compL'te  with   all   iron- 
work (frates  an.l  one  smokestack  for  ea<.h  ilrver  ]  Omi 
I  small  single  strand  12"  x  (i"  hncket  elevator,  15  ft."  ..entres!  '.  'l->5 
1  revolving  nn-k  sizing  tronunel,  special  42"  diameter  x  s  fc-t  hut?. 

steel  shell  with   1"  perforation '  3-,, 

-MJates  gyratories,   at  $1.100 ogj^.j 

1   Mt  conveyer.   IS"   wido.   110  ft.    centres    to    mill    hopper.'.    '. '.  "sno 

-    Butterworth    and   Jjow    crackers   at   $715 ^  ^..^ 

-'  fiWizers,  .30"  diameter  x  (1  f.^H  loiip,  at  $5.-0.  .    .  .....    .  .    .  ],i(^, 

•-'  cyclones,  at  $600 j  „^^, 

1   sandbelt  conveyer,  18"  x  3ti  ft.  centres,  complete 000 

■-'  revolving  (cradinfr  screens.  32"  diamett.r  x  12  feet  long,  perfora- 
ted with  i"  round  hole«   made  of  steel  plate,  gauge  Xo.  18. .  500 


•MM^MBy 


m 


1     -lli:!ll    IM"  .    . I. .III. I..  run 

II.  ii'lltrr-,  1 1-.. IN  ;;>ni 
J  I  ill.  ci.inr.VLT-,  ll'  ill'l  I 
;;     |IMI    |.,.r-r   |MiWl-r.     :.Ji">    \n.l 


loct  discliurui!  liut'kut  olovutor.  :U 

i.i    iTllfklT 

iin-. 

,,1  ,l-i.,    Il.tilttt  III!-.,    il   I'lilf,   •'."'»'    It. 
I'.\l..  (■.<.!      ...Ill  liiiii  'I  '■•  Miiipli'lo  vvitli  sliilf  riiiU,  |.iilli>, 

im'hI  Miirtiiii:  piiii'l  '■'  ''■•"''  I'f'MlMT  witli  ..Mil..;i.l  uii.l 

I      si'lliii;.-    rt'li'ii- 
1   i.Mi  li.ir..-  |...ui.r.  L'..'" 
('.('.I..    iiiiliiilii'U   II. 
-hiiliiii;  I'iiii'  I   '■'  «' 
vull.inu  nlin-i'. 

I     til    |l..rs.-|li.\V.   I-.    L'.JIHI    V 

1  :,ii  li.,r-i-|.<."i  r.  •J.-'iii  > 
(    (  ,!,.    ii,.|ii.'ti..ii    111 
>'iirliiiir  "li-N  il'''- 
:;  .".   kw.   triiii..li.riiiii'-. 

■  hii'v  t'.ir  11-1'  "illi  tli.  .  f  '<. 

fuM^  lilockx.  liiiiijii.r  ii.  '  -,  nil'! 

■I'Mtiil    c.-t    Ml  l.ir-  

Sliiill-.   i.ulli'.VN  ,|..iiriiiil-.    .,:nii;.i'-.   l-li    .      .  'V'-.    -'-nTii-,   ;iii.l   'hu'r-* 

;i|.|.,iriilM^ ;    Inn-,   rnj  r   !.ir~,   <U\.    l"l.  •■       •    •• 

li,,l.ilhili f  iiKii-liiiiiT'    ;.n.l  ,11  luirntii-:  ii  ■     i.,iiijr  -iiiioriiii.-ndriico 

Ciirt.'itfi'.     i'l-iulit.   ;iiiil    iiiii..i-i'-(.i  !i  cxin'ii-i'-. 


;;,(;iMi  .ili-.,  i.  in.U',  •>•»»  It. I'  M.. 
■  wirh  ^liil..  rnil-..  piill'\  iinil 
i.riiit.i  1'  witli  "N<  i'l..^"l  mill  111'- 

:',Xl""    111    ".    Il.nllil  . 

i.t;(i.i  ii'  -..  I  iM.l. .  '.iixi  K.I'.M., 
•'       I  '.iiU.   piiilc.v    mill 

Lr>,   l'1<i    I'.'(»  M'll  sc"  11- 
uiT  in    |..[-.  .' pli'to  witli 


.'..n4i' 

."j!   .'.  !.ii- 


■{'..tnl    liiill    |.ipill 11' 

Mine  Equipment, 

i.'.r    tlir   I"  iiiiiiilii'^'   "f   .  I'.'riili'.ii-.    I'r"iii    'In'"'   '"   I'l""    '-M''   'loi-ts    uii! 
sutlii'ioiit.  a-   A  Ki..ii.'ral  nil.  .   M  Mipiil.v   n    mill   ..I    tin-  iilu'Vi    lifsoriplioii  witli 
riuitrrial    n.-.'d.'il:    I',  r    «lii''li    purpi.-c    ii.l.|ili..iuil    iiiiU'liim  r.v :    coriipi'L.h.^or.   i':i 
(lorrii'li-.  iiir  ilrills  et.'.,  iim-i  W  iii-lnlli  .1.      I  ln'  lull., win-  li-iir.  s  r>  i.n -eul  n 
i-tiiiiato  "I'  till'  co^t  ijf  the  cnliro  uniiipii  ■     i  : 

2  si-N  <.f  ciil'li'  iiui.'liiiifry,  cucli  Mt  .-..ii-i-liiiy  I.I'  i.ne  .M>  li..i'-.  |i..ui'r 
ral.lr  lini-l,  iiinl  ono  ">i»  lior-i  |" .\M'i'  \Vi.-tin(.'linu<i.  iiiotur:  (XM> 
n.N..|iin,.n-.  vari.il.lp  spw-il.  :'.  plia-i'.  il  P"l<'.  L'.l.'it  all.,  at  li'-J.ii'.'.'i         !  1 

:.'   i-al'li-  .liri'irli-.  i-..iii|'li-l!'   «illi   all    a.-ci— crir-!,   at   iji.MHi i' 

■_'  -lir.l-  l',.r  hi.i-l- 

{..■vcliiii.'  I'l.r  irai'k-.  .■..ii-lru.  '  I'.n  of  liridne-',  tracks  nu.l  >loe|K;i's 

.,il    liver   propci'l.v 

Mai'liiiio.  r.irpfiilci-   .m'l   l.la.k-iuilh   -Imp.   apparatus  ami   t..ols, 

total 

1    111  li  p.  motor 

-2    .,.;,,„,  ,,|    l:,.r-,-,   waii.'h.    li.inM— .    l.laiik.N.  oto.,   at   $tlOii 

Minora  I. .1.1-.  -ti'l   -liovl-.  pi.>k- 

•2  air  ilrill*.  ami   trii"..!-.  at   liiJlL' 

l[o-i'.  ami  otlii-r  pipi'- 

10  ilii"i|Miifr  rar-.  <-li' 

T  ilrill  air  i>oMipro<.iors 

1   air  r.i'oivrr 

I   1-.'.,   11.]..  III. .tor 

l''ri.i'_'li!.  oart;.;;.-.  in-tallation  of  .-..mpr.— ..rs  ami  inot..r.  «!i<.il  f'.r 


)0i> 

i-1 


saino 

Oilier  exi'enses  not  speoi'.'l. 


Total   mini'  o.piipment. 


.«  1       H 


m* 
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In  additiou  to  J,e  above  expenditure  for  mmII  a>.,l  .nine  e,,ui,„„ent,  a  certain 
-UM,  IS  required  as  working  capital  until  the  .-tahli.iunent  i.  uu  a  ^.-If-sustaining 
.K-,..  Ilu8  depends,  of  course,  on  the  accessibility  of  the  deposit.;  .„.c,,  those 
located  on  a  slope  above  the  n.ill  can  be  n.ined  for  about  half  the  con  of  those 
«..n  on  shallow  ground  If  we  add  to  the  above-n)enti,n.:d  sun,,  therefore.  «av 
*l...o(>0  as  working  capital,  wo  have  the  following  figures-— 

Mill  e(]ui|)nient ^..   ,  . 

Mine  ei|ui|iment ,',''.'?' 

Working  ■•npital  '■'^* 

l."i.(P<M) 

'''"'"'  '•"•'''•'I   '•-•'luirci I  s,.,).^ 

(  Kxclusive  of  purchase  price  of  i)roperty). 

Some  of  the  n.illing  and  n.ining  phuus  of  the  san.c  capacitv  have  cost  a 
grc.t  .leal  more  than  the  figures  cited  above  One  ca..  .  known'  where  a  four 
evWnne  mill  with  nmie  equipment  cost  nearly  ^\:r,.(m.  Another  -is  cv..1omo  nil! 
rx'CMtly  built,  cost  over  $200,000. 


:c^a<--iG 


15R 


CirAPTEU  V. 

COST  OF  EXTKACTION,  ^r\UKl;l',  I'KICIOS.  STATISTICS,  AND  STATUS  Ol'  TIIK 

INDl  STKY. 


Cost  of  Extraction. 

]n  the  lipi  riitioii  of  ii-lic-tn^  (|ijiirrii-  iiiicl  iimII>  tlic  (•■i-t  ol'  luiiiiiit.'  iirnl  m 
iii;r  is  (il)viini>lv  u  liuittrr  of  f.'ii:it  iii]|iortiii]i-r.  A  imiiiln  r  of  iniportiiiit  f.ni 
enter  into  it : — ■ 


Ov 


(1)   Tlie  qiiantilv  of  ore  ticiitcd. 
(l')  C'o>t  of  laliour. 

(3)  Tiio  (Hialitv  of  the  frrouinl  in  uiiii 
ti 


h  tl 


le  quair.v   is  lii'liip: 


wnifT  ti>  the  vnruition   ot   tiic   liittiT.  the   totiil   cost    will  Viir.v    in 


itlr 


miiie>,  lienee  any  generalization   as   to   the  <'oMi|)arativ(f  cost   of  <inarr.vint{  ,iih! 
treatment,  jter  ton  of  ashestos.  woulil  lie  fntili'i  1  oinjr  nnitters  entirely  depeihl.  sii 


ii]ion  tlie  iiuality  oi  the  rod;,  the  iicroentiiyi 
kind  of  plant  employed. 

inoMofrrnpli 
er  !-iippo>c( 


.f  til.i 


intiiined  therein, 


.1  111, 


In   the   tir>t   edition   of  till-; 


.1.'   of 


co-ts  was  givi-ii 


wlncii  a  ipiiirry  was  op 


th( 


■rati'il  und 


Imitled  that  the  term 
if  t 


IS  not   well  applu 


normal  eoiiintion^ 


a>licst< 


pli 


;  hut  it  must  hi< 
is  mining;  simi- 


le  eonditioiis  ot  two  ipiarries  nuiy  lie  entirely 


•rent.  .\et  the  n 


aine,  or  nearly 


ltin;ate  tin 
thi^. 


eial  results,  that  is  the  jirotits,  niifiht  he  tin 

other  reasons,  thenfore,  no  detailed  statement  of  expen-es  of  any  one  (piarrx   i- 

fuhmittO(J;  simpl.v  a  statement  of  reliahle,  eelei-iie,  ^renera 


1  faets:— 
In    the  Urounhton   district,   where   alino>t   all    the   rook  passes   thronyh   il 


ill. 


ami  no  '  I'rnde 


produced,  tlic'  eo-t   of   proilneli 


if  one  ton  of  til>n 


based  on  an  S  per  cent  extraetioi 


he  put   at  fropi  $I2..".n  to  $U 


including  all  expenses  caused  hy  mill   repair^  -admini^tri^tion  expenses  a 
included  in  this  item. 

In  tlie  Thetford  and  Black  Lake  quarrie<.  where  the  proiliietion  of  '  i 
enters  into  the  mine  costs,  the  averafre  co-t  of  extraction  -crude  and  mil 


comhined — may  he  placed  at  from  .$l'o  to  ifi'T  jier  t 
iiian.iiiement.   otlice-^,   in-nrani'c.  marUeti 


on,  excdnsive  of  expen-e-  fur 


amortization,  etc. 


Market  and  Prices, 

The  chief  markets  for  Camidian  nshestos  are  the  I'lntcd  States,  KiiyKiiul. 
(iermany,  and  France,  and  to  a  le«er  deirree,  Russia,  and  Italy.  Mo-t  o!  tlie 
mill  tihre  and  paper  stock  is  solil  at  pre-ent  in  the  I'liited  States;  while  !  irge 
cinantities  of  'crude'  are  eonsiin:ed  hy  the  KurojH'an  countries.  Tha:  tlii" 
peneral  excellence  of  the  (\inadian  mineral  is  now  universally  aeknowlcilj;.  !.  ij 
ovideneed  hy  the  fact  that,  most  of  the  civilized  eonntries-keepinfr  pace  with  the 
development  of  new  apiilications--import  a>lie-to-  in  lar^c  (luaiitities ;  and  '  v^r^ 


I'iilU.  -iML'  41' JilS.'.'    I  •. .  J'JOm^-^ 


wii«V?K'>-  JtUffl  IJ/iA:?. 


■i*'-.-l<3E«if'S25:^  r  L9 
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riir  »itiR.!.sL's   u  coriM(|,.nil, 


dominates 


tlie  n«bcst 


If     lllCIVll^L'     ill     t 


A  previous  writ 


">  nii.rk.'t-  vi  thf  «orl,i. 


10  exports  uf  til 


IS  iiiiiicrul.     (' 


iiiiailu 


wmie  iinuiii 


wu'ilil,  ill  time, 


er  on  tin- 
ig  Hiis  ciirrietj  on  > 


I'l'jeet   ventured 


siieeessfully 
liuinnpoly  thus  far  held  hv  C 


"u:euhat  extt 


to  predict   tluit 


ensively  sonie  >ix 


Hit  otiier  euuntrics 


eonipete    witli    the    (jiieb 


eight 


•  ears  ago. 


tiia 


t.  as  a  eoiiseijueiiee,  the  pri 


ii'ii"!.'  "oiil.l  |„.  weakened  and 


the  kind  has  1 


•e|i"rlt 


tl 


'ipperied;  ami  althoiigl 


lees  Would  dr 


igli  new  d 


'L'-    (iiiarries,   and   that    tlh 
even  destroyed;  an. 


'p  to  a  lower  tigure.     J; 


iiuMiituble   qualit 


'C'.v  have  invariahlv  proved  to  1 


i-eoveries  of  asbe-t 


ut  nothing  df 


and    thus    the    protitabh 


lie  eitiier 


OS  are  t'ri'c|uentlv 


iinimportiiiit  in  extent. 


a.be^fos  is  still  conHned  to  Canad 


extraction   uf   largt 


iir  ot' 
'luantitie-    of 


A  glance  at  the  stat 


■^Muifla  delivere.l  si'.t; 


that   the   1) 


i-tics  of  the  W(,rb 
I'er  cent  of  the  t<iti 


-  pi-oduetioiis  f„r  V.m  will  show  tl 


'oniinioi 


uppi 


lat 


l.v,  I 


time  to  come;  an  inevitabh 


<-ontiniie   t 


an.I  there  is  every  reason  to 


"   nniintain   this 


the 


•hestos  indiistri( 


collr-lu-iiiii   alt 


s  m  all  jiart-  of  the  gl,,b 


er  reviewing  the  exist. 


inoni.poly   for  some 


iig  condition  of 


must   be  adniiftcd   that    \lu~ 


tacts  must  not  be  lost  sij;lit  of,  (  | 


•la   increa<cs   it. 


i-'roiuiil   is 


i"li:p.v.    shalh.w. 


'   that  in  that 


"utimt  every  year,  but  tl 


and   not  dm 


Pnrt  of  the  asbestos 


lie 
region  the 


vater;  (J)   that  the  ground  i>  heavily 
•!)  that  the  working  season   lasts 


covered  with  fi 


'"(•<•  the  pits  fill   rapi.lly   with 


iransiiortation 


k]i) 


per  toll. 


be  fear?d;  but 
per  ton. 
Allot 


charges  ,,f   Ij,|s,i 
nd    coiisci|uentl.v. 


'"d.v   from   .May   to  O.^tobe 


•re^l  and  overburd 


ion :  au( 


nil   asjic^to-   to   t 


!<•  scab 


lib 


r.     .\[orenver.   tli( 
amount   to  .$.'.■,  ,„ 


oom,,etitioii    in  the    higher  grad 


""'  '"  "'•■  <""'iadiai,  mill  iM-odiict,  which  .ell 


les   may 


s  at  from  !$2:i  to  $.50 


lier  important   fact  bear 


that  for  reason 


iiiii 


on  thi^ 


"(  tl 


fiiet 


!i<'ir  own.  the  ( 


i|iie>tion  of  0 


'onimercial 


aiiadiaii  •  crude  "  i 


The 


n  preference  to  the  lluss 


■ennau  and  Austrian  manuf 


lieaviest  buyer  of  the  (' 


iiig  to  the  reports 


Iliad 


ian;  although  the  latter 


supremacy 
iieliirers  biiv 


mil  nil 


the  (' 


>(  ilie  I'nitcd  St 


;ites"  ( 


iuiadian  iirodm-iion  went  to  that 


II  til 


leologieal  Si 


IS  cheaoer. 


Tlie  writer  has  cr| 


eountrv. 


re  is  the  Tnited  States.  Acconl- 
rvey  in  IUOn,  over  half 


gleaned  fn 


llCSt( 


mercial  asjiect  of  as 

'ry  has  nothing  serious  |, 


tl 


•om  interviews  with  men  who  1 


o  have  made  tl 


leir  lifedong  study,  that  the  Canadian  asl 


•ar  from 


i  the  s 


'anipl 


les  sent  in  f 


iil'erior  .|uality  of  the  Canad 


'iiipetition  on  the  part  of  for, 


le  com- 
ibestos  indus- 


roni  all  parts  of  tl 


"I'iuioii   that,  no  asbestos 


i(   world 


OS   hithcrti 


i"n  product.     .Tiidging  from  the 
for  examination,  the  writer  ventures 


•eign  countries ; 


many 


"eth  as  that  fouiul  in  Thetford. 
As  evidcnee  of  faith  in  tl 


isc(jvered 


ombnies 


ilkii 


id 


If-  iiicntioned  that  not  onh 


IV  future  of  the  (' 


ladiaii  asbotos  iiidus 


■"»•'  plants  lioing 


are  new  (pnirries  being 


""■at-  are  aetiiallv 


ng  erecte,!  at  the  present   li 


lu-cpiiring  adrlit 


istry,  it  tiiay 
<'oiista!itIy  opened,  and  mill- 
imt  some  of  the  older  establi^h- 


ir  output  by  the  en 


loiial  asbestos  ground,  and  i 


he  foiiml  in  tl 


ction  ,if  II, .w  mil 


:of 


r<Tio(li,.a|  sli 


le  chapter  (bsiliiur  with  tl 


mp  in  prices— due  t( 


le  Wo 


causes  attriluitable.  for  tl 


iiicrea'-iiig  cousid- 
rge  capacity,  .Ict.iils  of  which 
<nig  (iiiarries.     In  spite  of  the 


le  most  part,  to  t!;, 


lE^aflMmif^' 


I(i0 


fiimiicitil  iiuiiiipiiliitiiiMs  i<\'  Ihivit-  in  tlic  (•(Pii-iimiiiB  cuiiiitriur- — it  is  a  I'ui-i 
jirii-es  for  all  ','ri;ilos  liuvc  mlvmici'd  iilioiit  40  per  crui  diiriiiif  tlic  piisl  tlvr 
A  table  slio'  iiiK  tlic  price  eniKliliiiiis  over  a  peridil  of  fniirteeu  years  will 
trate  thi?,  ^^'tll(.lll  further  eoinineiit. 

The  -iriei^.  paid  at  present,  per  ton  .il'  J.oiMi  peiiniU.  are  as  follnws:  — 


1   iTii>ie  asbestos. 
11   cTiule  asbestos. 


1   iiiill   fibre. 


Kuu  of  mine  mill  fibre. 
No.     II  mill   fibre.  .    .  . 


Tl 


Xo.  Ill 
ic  shi|ipiii^  poiii 


fibre.  . 
ts  for  I' 


100 

4.5  to       50 


2-.'  to 
10  to 


lirnpe  an 


14 
Montreal,  duriiij;  the  navijiatiou 


iiJ  St,  John,  N.  B.,  ilurinK  tl 


le  win 


ter.     The  freight  rates  are  regulated  \'\  \\,. 


qualitv  of  the  {?oo<ls  shippeil  and  aKo  by  their  Volume  i>er  -hurt  ton. 
for  l!K)!t-l()  as  follows:— 

Thett'iuil  .Mines  to  London: — 

Crude  asbestos,  na'asuremeiit  40  cubie  feet, 

thronph  rate  :!0.T1  cents  per  UMl  pounds  — 
of  which,  :i(>  cents  rei)rescnts  inland,  and  10-71  cents,  ocean  freii.dit. 


Asbestos  fibre,  mcasurenn 


"0  cubic  feet, 


throiitrh  rate  J>-4o  cents  |ier  100  pound— 


of  which,  l.'i  cents  represents 


(I  and  l;!.40  oonts,  ocean  freight. 


Asbestos  fibre,  mcasun'nu'iit  '.'O  cubic  feet, 

tliroufrh  rate  ItloT  cents  per   li>0  pounds — 
of  whicli.  l,'i  cents  reprc-eiits  iidand,  and  Iti-OT  cents,  ocean  fri'ifiht. 

The  port  of  (Juebec  has,  hitherto,  been   iu  disfavour  as  a  siiippiuK  piiui 
lor  the  reason   that   the  s?oods  hav(^  to  be  trausliipped  by  wanon  and   fcrrvl,,.!- 


from 
extra 


Levis — the  wcstwan 


1  railv 


uinus  to  the  (Jnebec  side — necessitalin; 


outlay  of  i\  cents  per  loo  pound-. 


Statistics, 


The  follouinfj  tables  of  produ<'tion  an<l  values  since  the  year  lsM>  aii i 

puted  from  the  returns  of  the  (ieolo>ri<a!  Survey  '  Section  of  .Mines':  and  miIm 
quently  from  the  statistical  returns  ])ublishe<l  by  the  Mini-  Branch  ■  i  i'; 
Department  of  Mine-.  Ottawa:  .-uid  also  from  the  pubiicatioiis  of  the  (,>;.i« 
Bureau  of  .Mines. 


Ifil 


rKODICTIO.N    Ol     ASBKSTOS    I\   CAWHa. 


ll<SO-IWI.>. 


Calfiiiliir  Yiar. 


r.'.diil)  lli- 


\al,i 


IHMl 

IHftl 

msr 
:>4<.Hi 
1  •*!<;).. 


;«o 

•.M.nm 

".40 

;t.-..lii(i 

KlO 

.^LM;.•rfp 

•Xt-, 

tw.r.'io 

l.Ul 

7."i.(til7 

.'.441) 

142,441 

3.4r.S 

LIMi.L'.M 

4.iil!i 

i-jH.UTt; 

4.404 

•.•.5."i.iHir 

f..ii;i 

4'.'ii,,->.',4 

'.I.MUl 

l."lKi.24ci 

'•.-7'.i 

if.f.i.sTH 

(i.l(.HL' 

:i9<).  |f,L' 

ti..'t;M 

.Ilii.l.Vi 

7.KV) 

4L>(i.Hi'.-, 

f.:.")''. 

.tti.s.175 

I>.'|  (Ml 
«."i  (HI 

i;."i  INI 

71  !l!l 
ti."i  HI! 

.^«  :w 

.59  fi4 
ts  92 
."i7  9<l 
H!i  7h 
127  M 
1117  7fi 
114  20 

sii  m 
.'■.:.  l.-i 
42  11.-. 


I'lC)!'!  C'l'l    l\    Ml-     \SiM:Slll 


\\l)    ASlii:sTIC    |\    (    \x  \|,\     iy„j.|,,|„, 


<'ulinr|iir  Y.ar. 


■r..i.~ 

(2.(KPtP  11,^.1 


IMl'l 
IKllI 
I'.i"! 
l:«.2 

!!«•. 

I'.iin; 

■'"IS 

I'mi 


Ai*U'f4tic. 
A»l»stii'. 

\»i«'M(w. 

A^lK-Mtic. . 
A.l»-«tc,». 

\>U*lltir 
\«lif«M». 

.V^U'wtic.  . 

AslleHtns. 
A  sliest  if 

AsllfMtO!*, 

Asln'sfic.  . 
Aslit-stiw. 
AsIm'S^Jc.  . 
Asti»...t.,)4_ 
\»l»-»ti<- 

\-l».»t.,» 

\«U-,tii-. 

\.iK.«tllS. 
\0„.,,i,. 

\-l..-sri,-     , 

\sl.M.,S 

V-Ustic. . 
V-1'.-tic... 


1(1.  SI  12 

L.-lVs 

i:t.2ii2 

17.2411 

ir..i2i 

7,iii;i 
17.7!Hi 

7.741! 
21.r,2i 

7.."i2li 
.'12..S!P2 

7.;)2.-| 
;t<l,21!i 
10.1117 
.•tl.l2:i 
lii,.".4s 

l.'i.iw7 
."i<).ti7(( 
17. Till! 
.■|'.l.2.s,( 
211.127 
t>2.iilM 
2S..M1I 

iii;..'i  IS 

24.22.-1 

i;;t.8i!i 
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II   tibi 


the  manufacture  cf  tlif' 


article  specified,  that  has  caused  -uch  a   pIkmioiih'iuiI  expansion   in   the  .i 


dustr 


in 

the  list   of 


if  hit, 


1 


IIS     asbe~ti 


-lat 


ifactiired  asbe-li 


i;oo(i<: 


future,  it  is  likely  to  becomi^  iniTci 


e'  i~.  to-day,  the  most   iinporiant  arti 
iiid  ai  in  the  past,  so  in  the  iiiiiii. 
1c 


i-inM:ly  III  ilemani 


I  lie   ■A'hr~U..     iii.lu-lr.\.   ;i-   ;i    wl,.,|,  .   |,;,>    hikrii    .,,1    ;,ll>  .:,  1  i„.|-  ,|:|, 


till'  iiill  >i|iii'liiiii 


>"lMr    IdUrt 


.I'll    V,-M->   :l-.i.   ,,r    lli,.,Ol:illl,-;l| 


;llili-il     llh-    ..|iiT:llur     tu    i-\t|M,-l     ll  ,.    .|ll:lil     til, 


,;-;.(■.  t 

I'll'Vainll,    Wllifll 


■iiiiii.it  |ii-M  luci'  tiic  iiiiiii  ufiiiji-  .,r 


!•■•    trnni    llic    riifk.     (^11 


•  liialitii-,  luivi-  a  i-liaii,  ,■  1,,  nali 


ai.iiiiilaiil  (iiiatililii-  of  -iiiall    lilav  -t.av.l    in    il„.   mil!    ,,„.|,  .    „||j|,, 


r  iiiiiii-,  a 


•  I'  ll]i'  laiui'i'  ami   rii-lii 

I     ;-.    nf    (-..llf-l',    p,.— il,||.,     iIkM      if    ;|||     ||„ 

'■11    tlir   iiiarkci    ^illlllltallc•ull-ly. 

■     llUl.V      folliiU.         ||oU 

■  iiiufai-tiiri'  of   -late 


i.lilioiial   |.n.li|.  ,uii  I,-  ii,,,.|c-. 

V    lima-  .in  I   milU  put  lii.ir  pr. 


|ir"i|iii-tioii    ,,i,.| 


a   < -I'M  aiif    '  •■..p    ill 


('\1T.     till'    rvir     III 


i-uinptl..i.     Ml     .1-1.. 


a-    ui'll    a-    tlio   i-oii-iji|i    'I'-.' 


'\rr\    .,(    new 


1    '■•!■   a    i-oiiliiiiiiill.v    inri-iM-iiii;    ill 

u  itiic-.-.    ill    iiilicr    III f   liii-iii,.-- 

.i   I  ■■  aiilii-ipalnl. 
Aijain.   llir  t 


-pill     o|    I,. nip, 


U-1-.  iiiiniir 
ii;-    -iii-li    a- 


lo|-      till-       IV.I-, 


11.   iio   -i-n, 


i'ali-pi'flati..i,    fai-ililii-   ;if,.  -.,  ;.,■,. ;,t,    i\,:i\   n    ,iia\    l,i-  -h,i, 


li.i!    II"    iiiiiiiii^    ram 


|i   on    till'    .\..|-|li    Ai 


'I    w  itil   tlio  (  'anailiaii   a-ln-li 


■ll     loijow-    |-|oM'!.\      tl 


II-  -iniio-iiir-  ami   u  i 


a>.  «a-  i-l    l.li-li,  ,1  I„.f,,iv  tl„.  ,|,| 


!i  roinp.iiv  111  that 
■  It  till'  |iro,lii.-ti\i' 
iail'A.i.\,    ,\|iii-ii    |.\- 


i-to-  niii 


iMT-nil  liiii.-.  110  uoikini;  ,\ -rs    lai-llir  ihai,    1;.    ,,,il,-  Ir,,,,,   ;|„     i..,j|„;iv  lii„ 

All,!  now  om-  w,,r.|  uith  n-ai-il  [..  tli,.  f,ii,,n    ,,f  il„.  (.,,,,,, |i;„,  Mlppi^.     -ll,, 
n.niii-  ipii-tioii  is  of  mT.u    iiiip,.i-tam-|.,  uml  |,.,-  .IpihI;,   o,-,iipi,.,|  il„.  auonii.,! 


likr    I. 


>prciiialo   on    I  in    iMiiiI    ,.f   |1,,     ,: 


Afti 


f  an   o\ti-n- 


-n,    iiivi-ti    ati.,11  all    oMT   ill,,  (^nohir  a-l,i-t,,-   |i,.|,|    f, 


ha-  i-oinr   to  ilu i-lii-ioii    thai,   tlir   a\ailahlo   pr.,i|ii,t! 


I-  -f  sii-al   -1   ,-on-  p.i-i.  till 


\M:ii    iho    uholr    -oi-poiitiiio    hrit    i-    imjioil    -I 


ii'i'i mpaii'i 


'\rr  a   IIIIIII 


lilT    of 


h.\p,,,r:in,,ii     .\..f\ 


.M'af-  all  ,,\ir 


II  .iVii-  tlio  -i-i-p,iiiim.  |„.lt  ha-   lailiil   I.,  :i,|, 


aifiMlly    proililrtiM.    ■,]]■,■;].       It     i-    t 


fiio.  ipiilo  a    niiiiil  IT   of  ili 


'M no-   liaM' 


iiia.lr  111   tho   Ka-ttnaii  ami    Itii-limoml  .li-triot- ;   l,ui    ilinr  i-oiniiioivial   \.,li 


'I    hioll    i-lahll-hnl 


III  an.v  olio   iii-taiir 


II, 


"I'Vi'f.  -|,\    'lou  .  all, 


,|i-i  .rMI-i,'-    ll 


p|-,,|ni-iii|j 


ivo  hiM'ii  iiiailo  in  tho  lllai-k   I.ako,  Tliol  lofil.  ami   r.r.Mi'^lii,.ii  ,|i-iri,-l-. 


ho   pii-t    livo   \oai--.     ( I 


II    -oil I    III. 


ilop"-it-.    inilllii:;    plaiit- 


:ii,iLr  iivi-1,,,1:  uhilo  ,,iIiit-  ai-o  iimlor  ,|(.vr!o|,-m.iit.  with  .1  vio»   (,,  tin  ir  rxpl 

!;:,ii.     Si.\ofal   now  mill-  aiv  hcin-   ph 1  on   -i-oiiiul  whii-h   ha-  hi 

iMT  twi-iily  .\oai-:  Inniiii;  hcoii  opoi-,i|o,|  at  a  lim.-  whoii  nioi-li, 
■I"'    1 11    iri'iiiTally    introiliirnl.      All    t!ii-o    lari;o   mill- 


pi, 'iia- 
■II   known   for 


iiii-al  appliaiiro-  |,ii,| 


ii'iw    iitnlof   o,,ii-i  i-M,i  i,.ii 


full 


y  oponili 


vlv     ll 


■lo.i-o  tho  pr,„liiriioi,   ahout  :'.:;  pn-  loni  :  wliil,    ih, 


i-covoi-cij  i|opo-it-.  a-  woll  a-  tl 


11-  \<-r\    iaiiio  oi-o  lo-iTM'-  ,,|| 


tl 


II'  miiio-  III 


'l;o    opiTatioii.  will   lako  i-iiro  ..:    any   fiirthor  iloinainl      tin -I 


I    iiiiroa-i'il  Con- 


Ill  ipl  I  on --tor  many.  manv.  \i-ar-  to  oomo.      A< 


Ipio  of  ih. 


, !    Ihi- 


o  oro  n-orv 


-,  ll 


10  "riti-r.   from  pi-r-. 


lal   !iiM'-t  iiratioii  aii'l   -iirvi-v-.   1- 


'■  ■'■"'■  'li-i'-  ill  "II"  of  tho  ipiarfio-  in  jihii-k  I.ako  there  are  I  I..'mT.."iIM)  t,.,;-  of 
.i-li-i,-  look  111  -iiihl  aho\|.  the  r.illuay  traok.  n-aily  lor  iiiiineiliat,-  oxphiitalioii, 
|li-,|ii,-tiiii.'  .Ml  per  i-eiit  from  llii-   I, 

Jj,"t"l.lMH)   Ions   of  llslic--t. 


nil    a   lie 


r  wa-to  roi-k.  it   mean-  that  thoro  are  in  -iirht 
null  rook;  a  ipianlitv  sutlioieiit  I,,  keep  a  millintr  plant 


il.v  iiipiicity   ot    }.IHKI   i,,n,    riiiininir    for  al -t 


twi.|ity-t\\ ,,   Soar- 


ton-  per  aiit,um  .leilmioil 

;>  -17 


■  lint   ot   tile  -eveio  u  mti-r  -oa-oii 
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Miii'li   -|iociiliiliuii    i-   I'liiii.'    niiiiiili -Inl    jt    till-   |iri'-ciil    litiii'.   Willi    nv.i 


III'  ilcptn 


.1'  llic  ii-l>r^tM-  ilr|Mi.i|..      Kx'-i'l'lini;   In   iIh'  '\i I'  mH 


.1'   the 


irciii   Mil-  iiiiiif-.  wliiTi    ii 


.|„-|...  w 


I-  nil'.. Ill 


Icri'il    lit    ;i    ili'ptll    itf     tIMI    t'.M-t,    til, 
-Im-Iii-  iiiliir,  nt'  till    pri'^i'iic'c  lA'  11-1 


■!■■«     ;l    .|.-|it 


llliimr-. 


I.tll 
II. .u 


till'  llttlllll 


d    ill    one   nl'   tlh 


•r.    trciii 


i.L'ic-    point    III    vir".    tlii-rc    i<    ■iiiiii(>   t'l'iiiiii 


liciii-l    tl.iit,   ii>li(-tii-    dr|iii-il-    iin-   ilci'|i-iMtiil  :    ill    iitlirr   wunl-,    tliiit 


nni.v  >i'i 


111'  tuiiinl  .11 


i-iili'iiilili    ill  |itli.      I'lii'tl 


lll'l'   plll'tli'llllir-    111    riillllrMnh 


till-    -llliji'i't    uill    lo    fi.llllil    nil    pilL'i'-   '.'lill-.'. 


ITi 


(  IIAI'TKi;   VI. 

Asiii:sros  MINI'S  ami  I'ikisi'i.c  ts. 
Amalgamated  Asbestos  Corporation.  Limited. 

/,i»<i/i7/(.— 'I'lh'ttunl  iiiul  Uliicl.   I.uk.-.  (^1.-. 

I'lrsidviil. —  I'lids.   .\liii'l)(ni):all,   K.-q..    Muiil  iciil. 

<,cift(ini  Tnnstinr.      K.  1'.  l»i).ic('t,  Moiilrc:il. 

i,.nrntl  Mdiiihjir.      \l.   II.  Ahirtiri,   .\'i-u    N'..rU. 

'iJiixiilllini  t-'.iiii'inii-. — Karlc  ('.   liiu-.m.   Now   ^'lll•l^;. 

Uiiiiini  Eiiiiiiii,!: — I'Vit/  CirUi'l.   MoiilriMl. 

Ih,)il  0tl!rr.-~\iv.;  M.  .laiiif-  Slrr.'l.   .Mniilrciil. 

i ii'iirjiiii'ilftl.      I'liilcr   tile  law-  ..l'   tin-   Ddiiiniidii  ol    ('iiiia'hi.    \'M*'.<. 
I  iiflioii-.itl  ( 'apital.—- 

I'xiihU  autlinn/cil .*    l."..(MMl.O(ii» 

liost-rvftl   r..r  lutiiri'  ri'i|uin'iin'iU- 7,."iiMi,i«Kt 

Issiicil .i;     T,.Mhi.ihh) 

SlocU:  7  iKT  roMt  iMiimilativi'  iirrl'rriiicc  -linro<,  par  valiif 

iflOi l.sT.'i.diHi 

CiimmoM  -lock:  par  valin'  .fliMi s,12r..(MKi 

•*    17.,">(HI.IM»I 
Miiiiii'!    iiiiuls    hrhl. .(till    acn-    i  .    tin-   ■riii-t''nr.l    an. I    lilark    I.ako   a^lll■^tl)S 

\  »«(//(••    !>'    mill  rini'loiieil. — 1..j"i;   ill   lm«,v   ^i-.i-na   ai"'Ut   "J.OiiO. 
ilii^  ('..riH.rath'ii  1h    iirlit.  in  Un-  1  (■i;iiiiiiiig  'il    I'.M'li,  all  the  a^nets  and  ^t.ick 
il.-.  etc..  .1  till-  uiiiifr  then  vv.  rMu^r  niiilcr  the  tnlkiwiiiji  luiiiio-^;  Iviiii;  A.-lic-- 

\, atiii  l'ii-;nf>r  .\-iier*t()^  '    iiiipiin.\".  .it  'I'liotioril :  ami  the  liritish  Canailiaii 

!.-  I  .iiii|Mii\ .   '.immtj.  l>i'!;iiii(in  .\-U'-tii-  ( '.•iiipany,  lamiti'il.  ami  .■>taml- 

, -iM-iri»  ( ■.■iii|i:u:\ .  l,iiiiit(ti.  at  Hlai'k   l.aki-. 

.■  (  uiiipaiiy  half  phiii»  lani  nui  that  will  I'liaMc  tlniii  tci  irriMtls   iimrcasc.  in 

'■  I'liluri'.  the  •wjtptit  iif  thr  |if.ipii'tii-  ai-'piii'i'ik     'I'ho  plants  of  thn  hiir^cr 

.■^  hkc  '111'   Kinir  ami  Uif  l!rili~h  t'aiualian.  an-  tn'iiif;  thoroushl.v  ovit- 

.   thi'  milUnp  piuni  ''f  thp  I5imvit  i-  lirini;-  •'iihirucil  t'l  ^ii^li  an  I'Xtciil  tlial 

iii.   ;tri-KliH'tir«  w  Jl  111'  iiHTPaswi  from  :'i7.''>  toii<  to  7i'<i  tons  of  a^licsti^s  pci'  nioiitli; 

It  lU-  »»tanil»»l  »•««■  criiwher-    -nil  niori'  moilcrn  mai'hinorv  liavr  hicii  put  in.  per- 

litiifi^an  oiW!sa*T  «rf  .'>**•  ton-  pi'r  nioiilh.  iii-tcad  of  l'.'i'I  Ioii-  a~  horotoforo.     Tho 

ml  •>t-.trtfi\'  \\coii  workoii  in  formor  .M'ars    >>  is.  <utrv  its  ai'ipii- 

.    '  ••;iti"ii.  Ill -lo  iiian.v  iinprovonionts,  and    it    i     oxpoi'tod   that  tins 

.YUriiu-rXf  will  Imv  -CTi  w»>Tat:o  oiitpiil  i>f  frmii  ."."in  to  liiwi  t'.ns  p,  i-  month. 


I'll.'   mill. 


mill   iiiiiiirii--  nil II 
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lli'i'lr  I    l>>  tivi'  mill' 


IllilwUX  .  Vt-t«'i| 


privutc  ii\vruT>lii|i  i.f  tlic  ( '.■ri'iiriiliMii.  vvliii'li  i-  wnikid  li.v  >  liKniinillvc-.  l'."iii 
iiml  till-  iiiTi'^surv  ii-«nciiiiiMl  ('<|iii|imi'iit. 


Will 


1  a  m-w   tn  «ii'ii 


riiiK  II   liir^ir  iim<Miiil   <>l    IiiIm 


|lH>k 


■  11^  iilii 


wcltiirr  lit   till'  i'm|i|ii\i'>  in  ii  iimrr  I'lTiilivr  miiiiiicr.  llii'  (  iimpiiiiv  iiitrmU  . 

iiiK  liirno  ...K.rliiiK  limi-i-.  Imtli  iit   lilmk  l.iikc  iiinl  ill   llir  Tl  let  Inn  I  i|iiiirrir- 

Willi  till'  i'iiMi|i|i'tii>ii  nf  III!  ilii-r  iiiiiiriivriiii'iit«.  llii-  < 'iir|iiiriitiiin  will  i 

:i  liii'itiuii  tu  iliiTrilT  it-  ii||t|iiit   t'llll.v  -J'l  |iiT  i-i'lit.  ill  tile  Near  lltln.  aiiil  tliii- 

illlll'xiilll      it     lll;> 
Hit  >|i."i.lHKI.(Mlli  1, 


pai'i'   Willi    till'  ^rrat    ili'iiiain 


fur    it»    |iriiiliii'l».      Ill    tlii-^ 
-tiiti'il  thai,  llii-  < 'iiiii|iaii.v,  at  lln-  mil  of  llii'  Mar   l!lll!»,  liail 


I'f  iiiililli'il  iiriliTs  Mil   liaiiil. 

A  i|i-rri|itiiiii  nf  ail  llii'  i|iiarrir.  ami  iiiiiliiin  |ilaiil>  i-  jfivni  in  tlii>  full. 
|'!ij;i-:  - 


nil     IIKW  Ml    ijl    Mlllli:- 


LoiaUlii.     'riK'tfiirii.  i^iii 

.1/ 

.1/, 


tinttijt  r. 


A.  !•:.  Marii 


liui<l\.     .".iNi  ai'rr>.  i'oiii|iri-iiin  InN  .'11  ami  :!:.'.  raii^fc  ( ',  ('(ilrraiiii 


I'll  'M'l.  raiiui'  X  I.   Iri'laml. 


Illfll    I'Hlltllnl 


l„,lr,/. 


A  mil  III  r  nf 

Tlii-i'  i|iiiirrli-  wiTi'  foriiu'rlv  wurl^iil  li.v  tiu'  jiravir  A--'ii'>lo«  ('iim|iai 


■  f  till'  ii|ili'~t   i'iiiii'crii>  work 


III 


inn   111    llii'^  ili-trii't.      ( »|ii'ra':oii-   wcri'   Iruiii   liii.    i 
tiiiii'  -ii-|ii-iiili'il.  ilr|ii'niiiiij.'  ii|iiiii   inarki'l  i-nmlition^ ;  Iml   lln'  milling'  |iliiiit.  ~miiii- 
.\rar>    a«'i.    wa-    kc|it    vcr.v    l.ii-y    wnrkiny    mcr    rii-li    iliini|i>    wliirli    liail    :ii-.:.niu- 
liilril  trniii  tiic  early  uiMTalinii-.      I'or  -i-vi-r,il  year--  pa-t  llic  I'.iiarry  ami  mill  Ikhv 

liccn    kept    in    nperation.      Aililitimial    y I    a-lie^tiH    Krniiinl    wa-    iliM'uvei'i'rl    la-t 

xiiir.  Tile  priiiripal  pit  i-  reiiirally  Ineati'l.  iml  far  frmii  the  (^iiel.ee  Cininii 
KaiKvay  trark;  ami  llie  inilliiiu  plant  inniieilialely  ailjoin*  tlio  latter.  Tliii  iii:iin 
pit  iiiei»nri-  alpniit  "'Ml  ■  i'."iO  fept,  liy  "•n  f'-et  ilei'p:  iK  main  iixji  liav  iiig  a -Irikc 
iiiirtliwp-.t  -10 '.  Seven  ealile  ilerrii-k-.  nf  ihr  tnil  rnpe  type,  are  plareil  in  one  r.  ii  ..i, 
tlie  westerly  >iile  of  thr  liiir  pi'  'I'lie  N...  ;.'  pi|  nira-iire-  ahoiit  ll»  ■  .VI  fr.  •  \,\ 
40  feet  ileep.  anil  i>  Ine.ile.j  i-lo-i'  |..  llm  norlliwi-lerly  einl  of  the  latter,  witli  » li'ii 
if  will  111  I'Diinei'teil  in  the  near  future.  Six  maeliiiie  ilrills.  aetiialeil  hy  r  iii- 
lires-eil  air,  are  in  enmini<-ion.  The  hoi-t-  for  the  e-ilile  ilerrieks — 7  in  i-  iniiiiT, 
;ii'e  plaei'il  ill  one  i-i'iilral  power  hon-e:  tliey  e"e  all  rnii  hy  -team  irem-rat.' I  :!; 
one  of  the  liiu  hojler-i  of  the  power  ho;i-<'. 

Tlio  mill    i~  ilriveii  hy   a   niMl  hor-e-poMer  elei'trie   motor,  ami   ha-   a  i-;ii   <   il.v 

<if    |ixi  inn<   in  l»n  -hift-.     The  ei|iii|inient   I -i-t-  of   1    r.imphell   .Iryer  i ! 

in  a  "eparate  hnihlinp.  jaw  ernsher.  rotar.v  ern-her.  :1  eyelniie-.  ami  all  a --.     •  • 

Tho  niilllnir  ore  is  reeeiveil    in  a   -kip  fmiii  a   Impper.   intn  whieh  the  o- 

(roin   the  mine   i-  ilnmpeil.      Tlii-  -kip   i-   hoi-tnl   lo   the  top  nf  ihe   mill    .i       'I' 
ore   ilelivereil    tlii'iiee   to   ihe   ernsher-.      The   power   hoii-e   i«   atfaeho  1    In  thr   !;.'ii. 

fiiil   itains   an   auxiliary    plant   oon-i-tiii:r  of   :,   hniler-:    three  of    ivhieli   li,  >.■  .i 

eapaeity   nf    lINi   hnr-e-pnwei h.   ami    two   of    l.",il   hor-e-power   each  :   or   :i      'til 

o''    (IIMt   hor-u-piiwer.      Tlii-    whole    plant    eaii    le    put    in    nperiiti..ii    ill    two 
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i,.i..<-.     Our   It  .Irill 


i'l 


I  in  the  "iiiiiii  l)iiil<liiiK.  t'liriil^l 


iiir   .  ,.iii;iii— ur   ,|,,t<'ii   l.\    n    Iih*  li,,r-ci...w(.r   iiinti.r. 


II-  iiir  r.ir  till'  drills 


riie  iiiuin  track  of  llic  (^i.cl  i  .•  <'.titnil  rail 


lif  mrtif  sturc  shed. 


W.l.V.    «llll    ;l     -l.llllL'.  run-  illiill(.'-i.|.' 


■r-  K'liiil    riii-iiiu,'-   tor  h 


.ml,     'rile   Mini!   is  ilfliviri' I   niil< 

nil.  liie  niiluiiv  nirs.     A  iiiiirliiin'  ripnir 


iii'llini.'   iIm'  'iiii|iiil    Mild   (III 


illllllliall.V    hv    ll|i';ili-    III' 


a   iliaiii   -iTii|«r  diriit 


mil  I'a 


mill  iiiakc  U|i  the  liuianco  i.f  tlir  plaiil.      Tlif  ('iiiii|i; 


r|ii-iiti'r  -liii|i  liii-atc'd    -lii-i'  to  till 


;i|r  iif  tlio  trurk.  :!.">  dwill 


iiv  haM    liiiilt   on    ilii 


inn-,  and   lia-od   tlinn   to  ll.rir  Horl, 


iil»i'  a  i>t>autlfiil  villa   tor  tl 


Ihi 


!!■   maiM'.'or.    uilh   ih,.  -ii|iiTinti-ndiM('-   I 


loii-r   on    llic 


(irciiiist's. 


l.uailily. -hlm-k   Lake,  Qi] 
Maiiiiyer.—U.  Hfumt. 


nil:  iiHiiisii  1  \\  \ni\\  i;i  mhiiks. 


.\  II  III  III' r  of 


'iniiUiiini. — i'ldl  Work 


111^'  lorro,  illio. 


'I'licrte 


(lliarrics    were    forinorl.v    opi. rated    l.y    tin-    Kriti-li    (  anadian    A-li.-tos 


i.mpaii.v;  who  took  over  in  tlio  liri-inniiin  ol    l'.tii>«  nil  tl 


II'  a--i't-  III'  till'  Ai 


.\s|i("itos   CoMipanv.     Wlifii    tl 


iiipan.v    roinini'iii'i'il    npiral 


Ion-    in    l:tii:!,    il 


ta-k  lit'fiin-  tht'in  was  very  ditlii-iilt  ;  tlic  pi 


il»'rtii's  had  onl\   l.i 


ilicri' 


■n  par 


tially  ti'-tcd  : 


was  no  iiiinint;  cipiipini'iit  ;   no  mill  .m   lln-  pn-mi-i-.      In  li—  tl 


At'VtT,  the  ('i)iiipan.v  had  two  pits  Inll.v  iiinippcd  and  in 


laii  a  .vt'ar, 


lioration,  wiiili'  a  lU" 


mill  siil.-liiiitiallv  coiistnii'li'd,  and  of  lars."'  lapai'it.v.  h.indlcii  th<'  output,  wl 


-iiiiH'  dii.vs  attaincil  .'iiMl  ti 


Ills  of  iislic-to-  roi'k,  or  two  I'arioad-  o|  a-l«-ti)s.  Thi 


(  oiiipanv,    reuli/.int?    the    I'Xpan-i'    ol     t 


111'    applii-al 


Ion-    III     a-ln'-t( 


'ipii'iit    ili'inand    upon    the    a-hc-los    industry,   t;radually   anpiind   additioruil 


ITopiTty;  and  in  1!M>7  ciinsiiinmatcd  a  deal  wlieri'h 


till'  properties  III'  thetilii 


periies  III  the  (i|a-(;ow 
III   .\(ontreal:  the   rnited:   and   the    .Manhattan,   were  ahsorl.ed.     'I'liis   involved 

the  ii.ipiisition  of   Jim   aeri's   of   valuahle  (.'round:   and    led    lo   n  , sideral.le    in- 

rrea-e  in   tile  prodiiet ion  of  '  enide  '  a-lie-lo-;  heiiee,  allliou-li   formerly   the  mill 

'■•'■'   ''11    ''    Ill   'I"    I"   handle    the   niillin;.'    material    from    the   various    pits,    |j„. 

;id.|iti.imil  •eriiile'  eomiiiK  from  the  new  pit-  provided  an  a— el  whieh  enhaneed 
'111-  \alii('  of  the  undertakiiijr  in  a  lon-iderahle  inea-un. 

Ilio  work-  may  he  divided    into  three  tioiis:    ill    the   upper     eotuprising 

l;i  old  pits  of  the  newly  aecpiiied  j;riiiiiid  of  the  (ila>i:ow  and  Montreal,  and  the 
Maiiliattaii;    C')    the    eeiilre   -eoiitainimr    all    llie    pit-    formerly    uorkeil    hy    tliu 

.Viiii'rieaii   AsWstos   ('imipany;   and    I  •( )    the   lower— ipri-ini;   all    the   retining 

■o.rk-.  repair  slinps.  and  a -sury  luiildinir-  .-los,.  to  the  t^ieliee  Central  Rail- 
way track. 

In  the  upper  seetioii.  the  liiudie-l   pit  on  the  mountain  -1o|n'  i-  loented  on  the 

"!d  lilas|Ti,w  and  Monln  al  jrround.  and  asure-  liMl  ■    l:l(i  feet  and  liil  feet  deep. 

!  he  other  tliree  iiits  of  tlie  u|iper  seetion  are  loeated  jii-t  '.,  low  the  one  almve 
ri'fi  rred  to,  and  vary  in  si/e  troui  T.'i  •  IiH»  fii't  to  Il'.'i  ■  JIM)  feet,  and  the  di  i  th 
!i-f'iii  ."ii>  to  0(>  feet.  One  power  hou-e  ereeted  in  a  central  sp,,|  -upplies  all  the 
-feaiii  ii-ed  for  I  heists  and  cahle  derrick-;.  ■_'  lioom  derricks.  :t  steam  drills,  nid 
-duplex   piiiiuis;    and   "onsists   of   two  I. oilers,  each    of  .".it  hor-e-power   enjiacity 

'  <iiii-(.  uriiii-K  the  iilji'M-  the  wliolf  plant    i.f  the    Ili-av.-r  has  iM-en  nvi-rhauled  nnd 
'iio.-ii.  anil   its  ia|iai-ity   incrcasi'il    ii.  Cftfl  ton-   per  day. 


IT<* 


Klitir    I'lil.llir    i;     -111. I-     liM-:lli-l|    III     IN.IlMMlilMl     |i|ilc'l-<    |.  'iIm-    iiII     ll ni.lr-.        Till 

iiLidTiiil   tr.;ii  till    |iil-.  .n.'l  all       "U-  li-..iii  Mii I a  -li'-'l-  iiCf  »imm-|i.  rs 

•llrjii-  111  ;i  .'.  Imii  -lit  (linii|ili  .■  -fill  rUiji.  iliAMi  ii  liMliiuiiv  l.i.i'i  li.  ; 
■  |i.-|-iili'i|  I.x  .1  111)  Ii,.r-c  |H.«i'i-  Uii.  i.h  'iiii-t  !■•  ;i  li'ipl'ir.  t'riMii  vvIiiih'i-  li,. 
|..:hli'il     h  '     I   i"li  iluiiil'iiiL'  I     •  •  .111.1  .  iirrii'.l  .|i.    11  ll.  ill''  liiri;.    null. 

'I'll,    iiii.lilli'  -ii-li.iii   r  ..in;  ri^i-  m  ..  Iir^'i'  pit-  :  llii'  iii'.rc  i'.  -In  Iv  .'iii-  ir. 

Ill t   JiMi   •    |.",ii  liii.  ;ii..|    li'H  !',.-t  .III  |.  ;  iiii.l   llii-  ..lliir  ..111       ilir  l:irt'>l   pil   • 

|.ri.pirlv       |iHi       jiMi  ii.t,  nil. I  .Ml  t'l-ii  ,!ii-p.       Till-  1  M-lrrl,\    pil   i-  -itm' I  li,\    .' 
.I.Mirk^   ..I    ill.'   I. Ill    I'. .pi-   l>i'.-.   •.p.i-iil.-.l   l..\    .'   il.i-lri.'   Ii.  '-I-,   nil. I   ■_'   |...i|.  . 
li..i-i-p.iVM'|-;  iii.li  ..I    ulii.l.   -iipplii-   -ll- t'     p.iiiip-  .1     1  ilrill-. 

Til.    I.ii.'    pri    1-      p.-n.i-.l   l.s     I   .-nl.l.-  .l.-i-n.k-     I    I I-  rri.-k,    _'  .Jnll-.  ,, 

li.-i-l-:   ill.-   I;iii.  I    1.1-iiil:   -ii;i|.Ii.-.|   uilii   -l.-iiiii   Ir i  .-.     iriil   ,...\v.-r  -t.ili.ni   !. 

J  l.i.il.r-  ..|    I.".'!  Iii.i--.-  p'.vv.  1,  i-ii.|i       I  >r   ..|h.-i-  i-.iuipiii.  111.   ill.     mill. II.      -     i  i.  i. 
}•!■    liii-til  i..li.-.|.    Mini    .-    li-i-l-   ..f    11    1.  ...mill  i\.-   Il.iu-i-    l.-l-   :i  (-liliili.-.    ...liln   i,  n 
a   "-."•  Ii.ii-.    piiu.-r  li.iili  r.  hilI    pump    I"!'   lli.'  -uppl.^    "•    •>   "nl-i'   lai.l-  ;  .i   -!' 
I1..11-1       i.  .-.il.-il  lill    -..iv    l.i-l«i-i-ii   llii-  I..U1  I-  mill   iipp.-i-  I'll-,  iihi-  liii  .  1'  ..n-  III' 
iii.ii-iirii!i:   ."ill       ".."1   ;    1-1,   -.-rv.-il   !.>    .".    i.m   •liimpiiiL'   .-iii'-   1  u    t"..  tr.i.-k-  nn    : 

lii.pp.-!-.  uilii  a   I. .till  .-.11 ii>    I  I    l.ii"  I  I. .11-.      Tlii-  .■!■.■  li.iiiM-  i«  liii-iit.-.l 

Imi.'C   l.-l.n\    III.-  lli-      111-.      .\    ''.."ill    It.    ilii|iiii-.|    traliiuav.       illi   -i-lf-iliiliipiiii; 
.  p.-i-al'-.l  I..V  a  p..\',.-rl  111  I'.n  li.if-.-p.i"  .-r  li.ii-l.  .-.-i  iM-.-t-  tli.-  Ii..ppii-  ami  mill 

Till-  l.-wi  I-  til. II  i-..iii|.ri-.--  til.-  I'M  I -II -Im-  lr.--i  i.-  u.irU  l'..i'  I  In-  riiihva.\  11. 

si'v.-ra!  .---l-l-iiii.'       .  .1-  ;  a  .Irv.-r  l.iiil.l .  im  ;  a  .-ru-li.-v  l.iiil.liiiL' ;  lli.-  mill  pi-np.  1 

i.n-  I. in;  lli.'  .In-     .•liaiiil..'i- ;  tli.-  ~l...-;,  I -.-;  llic  I'i'.;  ...liLiiii;  li.ni-.':  tin-  

r.-pair  -I...].;  lli al  l.iiiil-.-  r-.  am!  all  a. ■.-.--. ifv  -1        -  ami  ImiMin^-  in  .'.n ■ 

ullii  llii-  traii-pi.rt   ..I'  tin-  -.in. I. 

T'  iiiillini;  pi.ii'.'--  i-mpl.iv.  .1  al  lli.-  prc-i-iil  ■  1111-  i-  tin-  .-..in-r.-l.'  I'.-i.'i 
.-i-vi-r.i  ^.a^~  .-xiL-rit'iii-i-  ami  -prcial  I'Xp.-riiiiciil  iiisr  .'ii  a  lai'i:.'  ~.-al.-.  ami  .-ml--  - 
till'  Til.  -I    III.. .1.-1-11    l.-atiin-   in   llic  art   nl'  a-^lif-t..-   r.-liniiii-'.       Tin'  uriLiinal   m 

1  iiilt   ill   I'.iii:;  ami  1  "M  lia.l  t..  l.i-  .-ntiri-ly  rn 1.  II.  ■!    -ml  r.-lmilt.  in  ..i-.l.-r  P- 

tlii-  i-xi-t'iii;  .-..inlil  i.iii-  ami  i-vii-n-m-i.--  .•!'  llic  iii.irki-l  ;  ami  .-m  11    1        l>.  .-nn- 
iil-i.    all.  i-ati.iii-  «.-|-.-   iiiii.l.-.      ll    uiil    -.I'M'  m.   piirp.-i-  1..  .  iit.-r   I:,  i-.     int..  ■!  ' 
..|'  ill.-  i-.liiiiii-j  III. -ill... I ;  -111!;.-.-  il   1..  -tatc  llnr.  tin-  .-ap.i.'ilv  ..l'  th,-  mill  i-  T-"  ' 
>■(  mill  r.i.-i,  p.  I-  .lav,  ami  llial   lln -n-  ai'i'  m-'-     in-tall.-  I :  :.'  ( 'anipli.-ll  r.-tarv  -h- 

Uv.i  l.ii;  jaw  .-rii-li.-i--;  a   lar:;.-  t;,\  i-ati.ry  mill,  ami  -i\  .'.v.-l -.      Tlii'  uli..|i-  ■■ 

li-lim.-iil    i-     liiM-n  i-li-.-tri.-all,\  :    tin-  .-ni-lniii;    .l.-pai-tm.  nl    l.>    a    Inn    Inn--.-  p 
iIm-  .li-v.-r-  li\    11   ."..1   ln.i--.--p.i«-i-i-   m.iliii-.   ami   tin-   mill   pr.ipi-r  l.v   -.-v.-n    Inn.  .- 
fiml  t-.v..  Ill  linr-.-  |i.i»i  r  iii..l.it--    tin-  I    '  .)  imitii.    i-m-i'u>    aim.iini  inii  I..  -■_'" 
Iinvvor. 

A  :!."-'!  I. .11  III-.-  l.ii!  i-  ;  ii.-.-l  1  i-lwi-.-n  lli i-li.-i'  l.uil.lilii;-  ainl  lln-  inill  p 

!>ml   .ri-lril.iiti--    tin-   a-lii'-l.i-    r-'.-U   .lin-.-tly    t..   lln-   .->.-|..|i.-.      l'      llir   ..lln-r   . 
insr-  ill  tin-  l.iw.  1-  -.-.-iL-n  im'.,\    1..'  iiii'iitinn.-.l  a  .  -.mpl.  1.-  iiia.-liin.    i.-pair  -In  ; 
tainim.'   all    innU.    m.  lal.   an-l    vv.i.i.l   w.irkiiii.'  appliam-i-.   ..p.-rat.-  .    \>y    a   ■_'.". 
)>..W(-r  (-l.'.-lri.-  III. .till-;  a  lari;-    -t.-r.-  -Im.l  .•apaKI.'  .-!   Iiiiu-iii;r  ■_'ii  i-arl.'.-nl 
— l.wali'.l     ..11     till'     nniiii     lim-     ..f     l!..'     (^imli.'.'     ('.'utral    rail\va\  ;    : 
triitral  .■..!. I. imr  -In-.l    ulii.-li   ii-.-.-ivi--   tin-  ;'i-n.li-  f.ir  aiMilinti-.l   n.-atim'  ;    ir> 
the  f-mall!-!-  (--!■!  im;  -h.-.!-  -Ii-!!-!!!'.!!.".!  ..v-r  !!!.-  pr.ij.crlv. 
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A  novel  feuture  of  tht-  works  is,  tlie  iiuiiunr  in  which  the  r-urphi^  ?an(l— not 
^.  1,1— is  (iisi)osO(l  of.  This  sHnd  is  rui-cd  l,y  an  ei.tlii'ss  M'  convrycr  into  a 
iiilil«r  on  the  elovateil  tracks,  and  is  tlien  curried  liy  a  W,i)  ft.  centre  to  <-enlr(> 
iiil.licr  belt  conve.vcr  to  tiie  end  of  tho  l)i(j;  dniiip.  in  the  direction  <<(  tlie  rivi  r. 
.\  nirliine  pump  placed  close  to  the  latter,  and  driven  h.v  a  T.')  hiirse-|i,,wer  mnt..  , 
lerces  water  through  a  (i"  nniin,  1,<MM>  feet  hmn.  to  the  top  uf  the  (hunp  and  tlie 
.11.1  of  the  belt  conveyer;  and  from  tiic  latter  is  then  sluiced  down  the  valley  by 
incMiis  of  a  powerful  strenii.  The  turbine  puni|i.  which  can  be  driven  by  >t,'ani, 
■11  case  of  emergency,  delivers  water  also  to  tlie  main  milliiii^  plant  f..r  lire 
[jr'itei'tion. 

Haulage  of  waste  rock  and  ore  ai!  (>»er  the  jiroperty  is  etfe<teil  by  three  nar- 

rew  gauge  1 niiotives,   ami   lid   4-ton  dumping  cars,   the   total    li'Ugtli   of   track 

being  2J  miles.  The  ( 'ompany  has  a  number  of  small,  well  designed  cottages  erec- 
tcl  for  its  ottieers  and  men  in  tlie  immediate  vicinity  of  the  mill,  whicdi  by  their 
iieiit  condition  contribute  in  a  large  nieasiiie  to  the  [ileasing  a|ipear;ni  ■••  of 
Black  Lake. 

The  fu  lire  jiolicy  in  the  development  of  the  jiroperty  is  direi'ted  towards  the 
'Xplorati  ill  and  opening  up  of  the  valualile  groiiiicl  below  the  upper  iiits:  now 
covered  b,v  the  immense  dumps,  resulting  from  the  earlier  operations.  I'or  this 
I'lirpose  an  adit  is  driven  from  a  eonveiiient  point  lielow  the  dumps.  P>  feet  wide 
by  ]■_'  feet  high,  in  the  direction  of  the  lower  '  .Manhattan  "  pit.  This  adit  will 
liiive  a  length  of  .">lll)  feet,  and  will  connect  with  this  pit  by  an  upraise  Mil  feet 
iii'_'li.  This  is  an  important  steji  in  the  right  direction;  because  it  affords  an 
n|i]iortunity  not  only  of  finding  out  what  this  ground  actually  contains,  but  a 
lumber  of  other  advantages  are  gained  thereby,  namely,  provision  for  uiider- 
prmmd  work  during  the  winter  season,  and  cheap  exploitation  of  the  greater  part 
of  the  upper  asbestos  bearing  portion  of  the  property. 

The  operations  of  the  American  Asbestos  Company,  and  of  its  su<-cess,ii',  the 
liritish  Canadian  Company,  have  been  siieeessful  from  the  start.  In  IHOT  the 
property  produced  about  5,00()  tons  of  asbestos  of  all  grades;  the  net  profit  for 
tliiit  year  being  $,s2,f)00.  and  for  the  year  lOOS.  $14l'.<mki. 

rilK   dominion    yl  AHHIKS. 


Lotiililji. — l?lack  Lake.  (^iie..  on  the  moiiiitain  range  south  of  Black  Lake, 
^iljucent  to  the  Standard  and  British  Canadian  mines. 

S'uiirriiilfiKlciiK—W.  A.  rieariluie.  Black   Lake.  Quo. 

S'liinher  of  men  emfloi/c<l. — Full  force  about  :!llO. 

I  here  are  a  ni-mber  of  pits  located  on  this  property  which  have  been  pre- 
vi(iii-ly  operated  on  a  considerable  scale  for  the  extraction  <if  iTiide  asbestos.  The 
Inn  lower  pit"  have  n  '  tal  length  of  about  2011  feet,  and  a  width  varying  from 
H'  to  no  feet.  The  depth  of  these  pits  varies  from  l.'i  to  2.'  feet.  A  large  num- 
bor  of  veins  of  crude  asbestos  and  milling  fibre  are  in  evidence  over  jiracticall.v 
tile  vbolo  face  of  the  pits;  and  from  these,  the  nomiuion  mill  at  present  draws 
a  birire  proportion  of  its  supply  of  milling  rock.       At  a  distance  of  about  -iOO  feet 
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III. Til    ihr  :il..nr  .|ii:in'ii-,   ill   II   >i.iillicii-liTly  di rrri  i,,ii.   Ur.   prnilurli v,.   >cr]i,.; 

I.'l'llllll  icrll     Iki-     IiicII     Unlkcil     (,,r    iTInlc    il~i"-l<'-.  Tile    IWll     UplMT    |lil-        ullirli        ■■ 

;.t  pn-i-nt  ii-cl  I..]-  the  -ti.nii;c  ,,\  wiilcr-    luivf  :i  ili|ilh  nl   Irnm   Id  tn  r.il  Iri-i.      I, 
ll'c  Ui-t    cil    llic-r   |.il-   -iMial   .-liiiiluu    M|.|.iiii|M,  and  rM-iviilioii-  cxliil.it    \rf 
i-niiir    ii-Im-I.i-    .'iimI    Ihiilili-     liKl-c,    III!    ^irvillLT    to    ilrllH.II-tnilr    ill).   I'c.litillllilli.. 
llii-  ]irn.!iirli\r  I .  .rii,a  I  i' HI  in  lliiit  ilircc-liMii.      In  aiMilii.ii   Ic  ihr  pit-  ami  ii|irii,:.^. 
iiiiiiiiriMinl,  luiliinil  i.iili-n,p|iiiii:>  ari'  in  cv  iili'iici-  on  tlir  iiionntaiii  >li.pc. 

ll  iMii  lliii-  Ic  i-Mii-,  r\ali\clv  liiiiinil  that  the  li.tiil  ai-ia  ..I'  pr.i.iiict  i\f  i..,;, 
alicadv    il.Mliipi.l  I'll    till'   I  )iiniiiiiiiii   pri.prrl.v  iMrml-   nii-  a   -niiai-c  .if  lim.   ;,,, 

ill    lllM^lll    l.>     lll.nllt    '<»>    Ici't     in    wiilth. 

llr.M.n.l  till'  (]r\ati..n  in  a  -.■iillica-ti'ri>  ilirci-l  i.in.  ii..  ill'.. it  lia-  .M't  i.^, 
niailc    t..\vai'iU   .|i.\'.'l(.pini'nl  ;   l.iit    a>ii. -t.i-   lia-   l..'.'ii    Innii.l   ill    a   .li-taii.'.-   ..I    «., 

'Vi'l    rar-lhi'i-    in    a    -..iilh,T|\    ilii-ci-tinii,    ti.uai'.U   tin'   .'iT-t    ..I'    lli|.    hill,    hry 1    i!,, 

hiiilii'-t    i.pi'iiins-  wliii'li  ha-  l.ccn   iiiaili-   upnii    tlir    I  >i.iiiiiii..n   pr..p|.|-ty.      'I'lii-   :.wi 
iii.lii-ali'~  iliat   thi.  a-licsto-^-bcii'-iiii;'  i-..i-k  ..ii   llir  l».iniinioii  pr.ipci-ly  cxti'ii.l-  |  r, . 
ti.'ali.\    t.i  till'  cri-t    .il    thi.  inoniitiiin    raiifiv.   whii-li   wniilii   iii..|-c   thini   ilmil.].    ;1, 
pr...li..  tivr   ari-a    iiiciili 1    iiImhc      (Sec    l'h,x.   Ii.    pairr   Tt.) 

.\    pr.ililc   llir..iif;h   till'   hill    li i   tlu'  jnui'-f   w.irkini;-  mi    llii.  plateau.  1.-  ll;. 

I'l.int  at  whii-li  till'  pi'i-i'iif  ili'vcliiptacnl  ha-  liri'ii  I'lifiinl  ..n  thi-  pi'iipci'ly,  -1, .,',.,- 
a  (iitf'cri'nci'  in  I'li'vation  ol'  iihniit  2IH»  iVrt.  Tlic  phy^iral  aiKiintauc-  in  ili. 
i!('vi'l..pini'nt  ai-c  ra-ily  appni-cnt  tn  tiin-c  laiiiili.ir  with  the  iiicthinl  iMiipl..yi"l  i^ 
t.pi'i'iitii.iK  in  till'  ii-Im'-I..-  ili-fi-ii't;  ami  t'litniv  wnrUirm-  mi  the  iirnpci-lv  uih 
liicilitali'  till'  op(■lliIl^:  (it'  vpfv  hii-frc  ipiarfy  la.-r-.  in  -iicli  a  liiiiiiner  a<  ti.  pr..\i(l. 
iiiitufiil  ilraiiiiiL'c  fur  tlic  i)it>.  and  iilsi.  I'm-  tin'  tnins[i.irta' 'mi  by  frriivity  ..|'  -li,. 
riii-k  t.i  the  mill  and  dumps.     'rhi>  will  cmi^litntc  a  vi'fy  iniitci'ial  saviiiL'  in  ili. 

(■0>t    (>(    fllK>f!ltioll>. 

Tiip    Jiit'^    iii-i-    at    pi-i'sent    opcriitt'd    h\    three   cahle   derrieUs,    and    tun   I iii 

derricks,   t'ullv  eipiipp.'d  with   h(.i-tin;r  appnratiis.   Ijoilers,  steam   drills,  el.-. 

The  en: -her  and  dryer  hiiildinif.  :!l'  x  ~-2  feet,  emitaiiis  nne  larffe  .jaw  erii-li.r. 
iind  two  dn|.l.  \-  ernsliers.   tn.jetlier  witli   rotary  dryers,  fnriniees,  ,.te.,  e..ni|.l.i. . 

A  helt  oonve.vor  runs  from  tlie  hnildinir  to  a  liiri.'e  ort>  Lin  ii.lji nt  to  the  miii 

Jiroper,  nliniit  KIO  feet  distant.  This  |,in  is  of  very  heavy  emi-trnetimi.  air'  !i;i- 
a  eapaeity  of  a!. out  siHI  tons  i.f  niilliiif.'  roek.  This  is  ..ne  ,,C  tlie  -pi'i-iallx  a.lvjii- 
tiinremis  features  of  the  plant. 

''"le    Dmninimi    mill    lias    reeently    lie(> mpk'te.l.    ami    i-    loeate.l    in    .  !--.■ 

proximity  to  the  jiits.  This  is  the  larirest  an.l  iii.i-t  suh-tantial  strneture  .  ■  ;.<- 
l-ind  in  the  district.  Il'O  feet  l,y  f^  ♦'■'ct.  fmir  stories  liifrh  with  hasemeiit,  itii 
feiindations  of  heavy  concrete:  ll  ,,|e  heinir  of  the  most  modern  type  ..I  inili 

cml^trlll•tion. 

All  the  huiidin<;s  ahove  doscrihed  are  covered — hotii  roof  and  sid.'-  'iiii 
a-hestos  prot.'cted  metal,  affording'  frood  fire  protection. 

Till'  mill   (>(mipmont  consists  of   thi^   foliou-in','  mi-idianieal   appliir s;   ..-i,. 

j.air  ol  heavy  rolls,  oj."  y  }o"^  having-  a  frnaraiiti'cd  cni>hin^r  capacity  of  i'.".  1..!;- 
I'er  hi.nr:  the  .-apacity  ..f  which  can  he  raised  to  hetween  10  and  all  tons  per  Imhi; 
—as  roeont   test-  .if  the  apparatus  have  demonstr.tti' I ;   two  piirs  of  nil-    l."" 


>•  ".ll   ,  are  jdaiu'd  mi   the  third  floor:  and  two  pairs  of  rolls,  of  thi 


ih.a.'Ii- 


\-\ 


III    -i/i'   iilid    -tl.iirtii    ,.. 


'■■'■"    ' "'    " ■■■    ' ■- ' '-IHM,.-.  .,    ,1,..   n,.,.   a.Hl ,1 

■  I-;   ..■..    ~|i-n.l    lil.n.   ,.„||,.,.„„.-   ..   ,;■•    ,,,„„,„      „^     ,  .    ,,.„    ,_^^,^^    ^^^^^   ^^1^^ 

.li.n-,,t,.r-.,„„.,l,..,-wi.l,,i„.  „,.,■,.-.„•:   n,,M„.  ;„,,„„..„„-.  ..„.,.„-    ,  ,„-    „„• 

""■  I"'"''"-  '-iuiPMHnl   ,-.,„-i.,~  „,    ; -,-|„.u,.r,n„l,„-   |,„.  ,|,.  ,,,,,.,.,,,,„ 

II-  .Irv,.,--  .n,|  ,-n,-l„.,-:  .,  :;no  l,,,,-,-,,,,;,,.,.  ,,,,  ,„,  ,,„,  ,,.„,,„„„,  „,  ,|„.  „,,, 

'     ■••■'■■  ^""'  '""■  i"i""'-i-».'.- t„r  r,„.  ,l„.  ,,,„., ■;„;„„  ,,  „„ I,,,,,  ,,._ 

^      "'    ''"'    '■'•"-'""-    I'""-    ^"I'l    II,..    ..,v    l„n.      Ti„.    ,.,,|,,.„.,u    „.■    ;h,.    ,„„.|,i.„.n 

■  ..ihI.v   ,M-t.ll..,|   „  „lM,„t  .-..in  „„„  ,,f  millin.   ,■...■!>  |,  ,•  ,h,v  ,,r  ,«,.,„s   |.„„-~        \i| 
-    I.;n!.lin-,  ivl.-nv.l  I.,  \un,-  l:,...,i  .•..iiMru.i,.!  ,,1   -ulli.i, 

■  •■■iiit  ..f  til..  iii>tMlhili.,n  ..I'  nn  a.l.lii  i,,iKil   imii 
.    ■i..ul.lr(l  uliL'ii  ..ccii^i.iii  iiiii.v   UiiiTiuit. 

Tlu-   s.vst..,,,   „|-   .c.,„„-;„i„„    i„    ,|,is    null    i<   ..nlin.l.^    ,im„,,.pi    i,,.,,    ,lr,l    ..,„■ 

.  I..^..l  ;...,.,.n>lly  i,.  ,„|..„„.  ,„i||,,  , ,,., ,„^„.i,i,,„     , ^    ;„„„,„.,  ^„,  ,^„,^,. 

I  -  m  th,.  :,>lM.-t..-.  i.nils-|„„  |„,,.„  ...itiivly  ,lU|,v„.,.,|  uiil,,  an.i  a  -^-h. (  ,-,,i| 

.■n,!...v,.,l   i„M..,.l.      Tlu.  tir.t  p.ir  ,.f  n.lU  l,.~  .  ,,„-l,i„^  .M,.M.-iiv '„t   •.,-,  ,„„<  ,,f 
'■•"■'    I"'''    ' '■•    ^""'    '""   >"-'v..'.lnif,'    •,    ,,1    ,...IU    li„,-i,    th,.   .-nKlMM.    ,„    M„-l, 

' '"-^    '''"'    ''"    "'"■"    i"    "I"-    '••"•'^    i'    lil..T.I,.,l.      Th,.    ..Iv.n.a^..    .,r    ,!„.    -SM,.,„ 

...n^i.t>  n,  tl,..  pn-,.,-v„fi.,„  „r  , .i„.i„,,|  „.„,„,,|   ,,1,,.,,^     _^  ^,^^,^^^^^    ^  j.  ^^^.^  ^^ 

■"'"'  "^'""'^'^  ^ """•'"'   "i"'   ^'-''--"-  l-M  M  ..y.-l.,,,..  ,„ill  -l,„w,..|  ,,.  :,  ,liir,,. 

..It  ;ui|«'U.Mtic,.:  ,.x|,il,i,i„^  „,..-,  .,1  th,.  ,...„-,.  til.n.--,.,.„.,„l,|;„^  •.Tu.l,.,-  .,,.1  ,hu> 
.■.'iitiiiiini^,'  ;i   hii;li,.r  ii(.n...iitnL;c  ..f  i.iri^'  fihr... 

!l  ...nv  ho  a.l.i..,!   thnt    tl„.   l,„..,i„„   „,■  ,h,.  ,,i,.  „„   ,   „„„„„,;„   .|„,„.  „„•„,., 

...at   ..luvt.tnjjos   i,.   tho   u.,y  ..f   i.in,. ^  a,„l   Xn,u.^u.ruu-   , ,•,■   f.   tl„.  n.ill 

'""  '"   "■^"•'^"'-   ""'  ''i'^-      ■'■'"■'■'■   i-  ".,  u, i,y   ,•„,.  ,1,.,,,,  ,„ini„.   ,■„,.  .,„„..  tinu. 

;■■  .•i-.mo,  ntt.l  ,t  M„  nu>t,>U..-  .,-,.  „...|,.  i„  th,.  ^v.„.,„  „,•  ,.x|.|„i,ati..„.  ,h..  ;r.-..lu:nlv 
n-.iiR  nshestos  gr.j.Mul  t,.  m  hW^ht  .,f  „v,.,-  .•;0(,  f,.,.,  .h„nl,|  pn.vi.l,.  .N,.opti„„.,l 
l.i..|liti,.s  \or  dicap  miiiinR.  ii,  fart.  <h,.„l,|  r,.,l,i,-,.  th,-  nni.i.iu  ....st  per  t.,,,  ..I  .„■.. 
t..  ;!,o  l„w..st  ,„wsil,lc  fisur...  Tlio  a.lva.ita-...  ,.(  tho  I),.„n„i,,„  ,p,;,rri...  i„  that 
rp-l>..,'t  i.iv  iiiiiiiiff^tly  .'•iipcri,ir  t.j  niiytliii,-  in  the  .li<tri,.t. 

1m  M.|,liti..,i  t„  tl.o  ah,n-,>.  tl„.r,.  an-  up.,,,  thi.  p,-.,p,.,.,y.  ,  ,.„„„„ ,„„  .iu.,.||. 

11,1;  l,,r  tho  s,ip,.ri„f,^„,l,.nt.  ,iri,l  a  l„,ar,li„..'  I,.„i-.-  I'.,,-  ,>ii,pl,,y,... 


THE   Kix,:  i^,  \u,u,;s. 

/,..fa';/,V.--Tl,etf..,-,l.  (^,...     ()p,.,.;,tM,..  principally  .,„  !,„  2,;,  ra,,^,.-  V  a,„l  VI 
III.  il'i„-.|. 

}fn>inuri:—V,.  .],  l;..„iiott. 

^['■ll  i'»i/./o.)/,.(/.— Avi^ray,..  Tm)  person.-^. 

Tl,e  mniii  .piarry,  whioh  i<  „,.«•  l.:i.-,0  fort  lo„fr  by  WO  foot  \vi,lo,  a„,l  liiafoot 
iWl'.  lii.^  l.ee.i  in  ,.poration  for  ah„„t  two„ty-tiv,.  y.-ars:  u„rk  li.avinf;  hcon  ho-iin 
III  I^Tii.  in  a  little  ridffe  on  tho  site  ,.f  tho  pi'.xont  ,piar,.y. 

It  i*  roportoil  that  this  lartro  imai'i'v  has  ,-.„,tril.iit,..l  oiio-thir.l  ,.f  tlu'  t.,tal 
rni.liiotion  since  the  inocpti„n  of  tho  i„,l.i>try.     A  -,.,.ti,„i  ,,f  this  pit.  alo,,-  .'. 
iii.ii.i  -trike.  is  shoun  on  Fis;.  T'i,  pa..'o  KW.   \V.„.k  t,.»ai..ls  ,!,.pth  a„,l  f.  tho  si.l,., 

i'  .•-m,|„,.to,l  from  a  nnmhor  of  t,.rraoos  ;  s, >  of  tho,n  atlaii,.  oooasionally.  a  .lopth 

"f  -I  fo..t.  The  main  trend  ,,f  tlk  hig  (piarry  is  northwest  25= ;  and  while  the  walls 


lis 

■S 
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lit  tjic  pit  (III  iHit  >trictl.>  n.iituriii  til  :i  rectiiiinuliir  ^Impe,  tlie  ttMideiicy  "^  t' 
tliruujrh  tliu  roi'k  in   tlic  iiiiiiii   ilirccrion.  with  im  rt-Kurd  to  tlii'  occasii)iiul  . 
li'iit  of  the  rock.      I'lii^  fii<ilitiiti>  milling  to  ii  gtrul   iIikiv.'.  uikI  tlit-  wnrk-    .- 
i-iirrii'il  on   in   tlii-  iiiiiio  >liou   (.'rent   Miiitiictrv  iiml   uuitori!    ly  in   ihoir  utif  -.i 
pliiiis.     All   tlio  ciilik'  (lorrick?      l.'>  in  iiiitnluT — arc  of  tlic  t;i      ro|ii'  l\l«\  iirnl    ,: 
Iilatcil   ill  oin-  lino  on    tlic  iiorthi'ii>torly  s'ulv  uf  the  pit,  tlu-.v  t-inpl.v   tliu  I.   v 
c.  mil  If  troiii  the  pit   into  o  ton  ilniiipinjr  ciir-,  iirriiiiKoil  on  two  track-  aloiii;  iL 
tlic   pit.      Tin.'  lioi~t>.  wliicli  arc  mostly  i,t    the  'special  cahleway  hoist'  putt,  n,, 
arc   pkii-cd   elo-c   to.   iiiid    in    rear   of.   the   tuodcuged   calile-way   .support*;   hn'    <:, 
t'le  liilm-e  a  Kroiip  of  J  or  :i  lioi-t-.  -erviny  a>  many  c-ahlc-ways,  will  he  place.!  ,■ 
one  hiiildin^'.  on  <-.  nercte  foundations.     A    U-drill   Kaiid  air  coiiiiircs-or,  ,|ii., 
|.y  a  Canadian  (Icncral   l-:icclric  motor  ,,f  iUhi  h,.r-e-iiowcr.  delivers  air  t.i  all  m,,. 
drill--    ot   which  there  are  ten   in  operation,  and  to  -ix  cah!e-way  hoists,      fi)  - 
together  with  a   1.'.  h..rse-powcr  motor  for  electric  light,  i.-i  huii^cd  in  a  siihslai. I i.i! 

hiiililini:  closi'  to  the  main  pit.  and  covered  with  ashc-los  slate.      A  si 1  p.-i.:- 

station  is  located  at  the  northerly  (.iid  of  the  pit,  and  consists  of  J  .(ciickcs  inl,., 
!;ir  hollers  of  KHl  horsc-ii.puci'.  wlii<-li  furnish  steam  to  4  hoists,  and  all  the-  pum;- 
'I'lic  milling  plant  i-  locati'd  on  both  sides  of  the  (^icl.cc  Central  Uailu.iy 
track:  the  one  on  the  -.aithwc-terl.v  siile  coiisistinf;  of  rotary  dryers,  jaw  cni-li.r-. 
and  i;  cyc'loiies.  'I'lic  .rn-heis  and  dryc.n  arc  actuated  hy  a  i'."i  and  a  .">;i  h. .?•-.- 
power  motor;  while  the  mill  proper  is  driven  hy  a  o.Mi  horse-power  motor.  I  ii. 
mill  l.nildinjf  is  covered  with  heavy  'virruffateil  iron.  A  hig  store  shed  aloiii;-:.!. 
tlic  track,  and  an  otllce  hnilding.  make  np  the  halance  of  the  plant  on  the  o  iij, 
rrly  side  of  the  railway  track. 

The  mill  on  the  north  si,],.  ,,t'  the  track  i>  the  largest  one  in  the  distri.-l.  ,|.).| 

contains  >  i.yclones;  hut  instead  of  tiherizers.  rolls  are  used.      A  '.Ml(»  hor-i-p..,v,  r 

motor  drives  tliis   mill;   while  a   .">0  horse-powor  motor  runs   the  dryer  an. I   lii; 

conveyer  helt.      The  two  mills— the  one  on  the  south  side  and  the  hig  ( ,  ilir 

n.'rth  side-   have  a  comhined  average  capacity  of  ahout   l.TOD  tons  of  rock;  lui 

in  case  of  need  this  capacity  can  he  forced  to  a  liigher  figure. 

A  pumping  station  at  the  river  hank,  which  can  h<>  driv.'ii  eitlKu   hy  si,  u., 

or  a  ,'.(i  liorse-power  motor,  drivers  water  for  all  operative  purposes,  and  fur  iia 

protection  to  the  large  plant. 

Thoro  is  a  complete  auxiliary  steam  plant  with  engines  on  the  premi-c-   - 

in  the  event  of  the  electric  power  giving  out;  hut  so  far,  there  has  been  no  iie.v- 

sity  for  calling  the  same  into  commission. 

Haulage  is  done  liy  ITi'  three  ton  dumping  oars  and  .''i  narrow  gauge  loc..!!- - 

lives,   communication   hetween    the   south   and    nortli    portions   of   t!m   prop.Tiy, 

where  the  dumiiing  griund  is  Io,-ated.  heing  effected  through  a  suhstantial  hri.!-,. 

ever  the  tracks  of  the  (^uel.ec  C<.ntral  railway. 

The  King  mines  have  at  present  the  largest  e(|uipment  in  the  asbestos  ,!i- 

trict;  and  their  outimt  represents  lunv  fully  om-iiuarter  of  the  total  Caiiadim 

production. 
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THE  MA.MiAHO  (ilAMIIIKS. 

^"mh,r  of  mm  ,mido!^c./.~i\,[\  t„r,-,.,  s.i  ,,,  |„„  „„,„ 
(^per.itions  of  tlii,  ConipiiMv  nrc  r„rri,..l  .„>  i„      .    ,    .,' 

..in.,  n,e„M,r.„K  from  ]"  to  u,.wnnis  of  ■•-  i„  ui,i,|,.    „   ,     ,  V  -'-to, 

''"■•'t'-'.  tl.e  average  yield  of  u«l,c.,o.s  fAr.  per  to,    of        k  ""'  "" 

■^^^  w  .vo..  3oa. .... ..... . ...  ...oU:::;:;.;^,^,:"  -  ^ 

ll.e  area  ,.rodu..fve  of  a.l,o>to.  extonds  farther  .a.t    win,-!.  ..... 

- ^  °;;r"-'  - '""^  -  ti.e  ....,1...  of  the  ..it:.!: :  .. : . : ;::;; 

i-pose.     Jh.s  ,..t    as  well  „.  so.ae  .nailer  one.  was  worked  man     .of. 
|n.  ..    o,^;  and  the  rejeetod  dun.,.  fr„n.  these  o..erations  -lose  Lv...,,"    ,•  ! 

:  ti:  Xtv"" !::  '•^"': *• ;'  "-^  '"■ - '-  -'"-- «"-  -^ "-  - 

'i  :;r:\.i:r ;:;;■':.  ;::ir;:r  -"r'  '"^^^  '^  :■"'""■  -'- '"-' 

s,     i      1  ^.  .  "Xttiiils   to   the  extreme   wcterlv   houndarv  of  the 

>     .iard  (  om,.a„y  .  pro.K.rt.v  ;  and  heyon.l  the  line  where  several  pits  n.av  he   e 
...^  nn,.  ...ne  excellent  a.l,estos  veins.     These  nnn.erous  pits  Ind  outen^s  ^  e 

"at.b   1.(HI0  teet  .n  length,  hy  tiOO  foet  in  wi.lth.     JJaM-,-  the  ed-Mil-ti  . 
;....,,.  only  .0  feet    and  de tin.  ahont  .0.000  tons-f;!:';;;:::  t;; 

■    I  !e.    avn.lahle  w.th.n  the  limito.l  area  nnder  consideration.     If  we  re    et   " 
^  eat  as  waste    and  assume  an  s  per  cent  extraetion-as  sho ^I  L 

:i:;^::.S:;r  ""^ '-' '- ''-  "'•■  "■""''  ^'"^'^""  ^"-  «^  -^-i --n- 

Tho  „.ine  is  eqtupped  with  .T  eahle  d.Trieks  of  the  '  tail  rope'  type      The 
^;     .located  close  to  tl.  main  ,narry;  in  faet.  the  cahle  derricks  at"  e^o 
to  the  dryer  budd.ng  that  they  almost  dnmp  the  rock  fron.  the  boxes  i,Uo  tl.e  o  ! 

■  V  a'    horl"  7  ""'""  '  '"'"'''  '''"■'  "'"'  "  '"^^-  ^■-^-  --'--  open,  S 

a  40  horse-power  cleetr.c  motor.     Imn.odiately  adjoining  the  dryer  is  the  mil 

p.  ,neasur.ng  80  x  40  feet,  and  four  storeys  high,  inelnding  h'asen.en     T 

^    o^k  per  24  honrs   w.th  a  present  average  production  of  about  V>  tons  of  fibre 

_  .   P;--  -^f  >-""n    o^rethor  w„h  the  necessary  apparatus  and  appliances  ineidental 

I  " »!"'  proper  freeing  of  the  asbestos  f  .,„.,  .t, ,. .  „„.,, 

such  n<  screens,  separators. 


''oliei' 
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and  fans.     The  size  of  tin 


cry  are  such  as  to  allow  of  tl 
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«hiTili>  till'  iM|Piiiitv  nf  I  he  pliiiit  iiiiiy  !«•  iliMililcil  lit  a  viT.v  rt'iisoiiiilili!  I'n-i       I 
II  ill   i-i  ii|MratiMl   li\    n    l.'.ii  linr^r  imHcr  tlfiiric  motor.      TIuti'  is  iil-o  n  ..     ; 
niiNilian  -tfiiiii  iihint.  <on-i.|ifi(.'  ni  tlircf  •<"  lior-<'|iottiT  l.niltTs,  nml  n  jo  '      ,., 
|p'i\MT  >lic|o  \:ilvi'  1-iiifiiio.     A  -iiiiill  -ti'iiMi  I'mjiiic  opcriiii-  II  ilyiiiiiiio  lor  ii 
iiiilioii  ,,|   clei'lric  current   -utficifiit   for  the  iieee>-iir,\    iitjIitiiiK  ei|iii|>liietii       I   , 
loil.r  |iliint   Im   loeuteil   in   ii   pnwi  r  house  entirely   se|..iriite   from   the  liiaih   !  i 
iiiir.      1  iie   elc  cirie   power    useil    for   the   open.tifiii   of   tile  eruihintf,   clr.Nn  j. 
liiillili;!    (■■iiiipiiieiit.    i-    111    pre-eiit   -ii|ipiie(l    hy    til"   S'.    I     ii.'i-.    Ilyilraiili'     I' 
(  'oiiipiiiiy. 

J'he  oiit-iije  e(iiiipiiiiiit.  iiiinielv,  the  hoi-t-,  ilrill-,  ilerrii  ks,  etc.,  are  i.|i  r„', 
hy  slea'ii  power. 

A  noteworthy  feature  of  the  milling  plant  is  the  cav  with  which  tin    ;   -;; 

or   sand    is    heini;   disposed    of.      While    in    ino-t    of    tl peratiiiK    mill-     |,i. 

I'lachiiicry  and  exiM'ii-ive  coiiveyiiid  I  elt-,  etc.,  are  iii-talled   for  thi-  pni|    - 
the  Slai.ilLird   mill    the   re-idlie   i-  collectcil   in   the  liiiseinent    of   the  mill   l.ul.li;  .• 
ilid    is,    owini,'   to    the    advanlaiie.iiis    initnral    formation    of    the    l;iiid.   ea-il\    ,i: 
economically    triiiisported   tir   the  dump-. 

1/oeateil  on  the  property,   in  aildition  to  the  plant  aiiil  i'(|uipmeiit  af.nr  i|, . 
crihed,  are  two  iaifje  storaiie  sliods,  a  hlack-inith  and  carpenter  shop,  and  ,i  I,  iji 
insr  for  the  storajfc  of  supplies;  a  suiall  n\]\<-i:  hiiildinu',  and  four  dwelliii;^  Im.!i„. 
'I'hr  rompnny  hns  under  lease  to  eniplo.ves  nhoiit  twenty  hiiihling  lots  upon  vji:, 
dwellinjr-  l>iive  hceii  erected.  hihI  fro-n  the  (.'round  rent  of  which  lots  a  sati-l;i.ir 
revenue  is  derived'. 

The  Asbestos  and  Asbestic  Company,  Limited. 

Locahtii. — A-liestos,  Que.,  five  miles  from  Danville,  u  station  on  tin-  Iim: 
Trunk  railway. 

Caiiifaliziiliun t50(1,0(W). 

->  coicrol  of  this  Comimny,  originally  an  KiiRlish  concern,  is  now   unie- 
stood  tl.  lie  in  the  linnds  of  the  .Toli:is-AianvilIe  rompany,  of  New  York. 

(Xo  further  inforniution  .ivailahle.) 

Belmina  Consolidated  Asbestor       .npany,  Limited. 

LocalU !i.  —I'iyp  miles  fioni  Coluraiiie  station. 

Manager.— U.  II.  Williams. 

Ilidil  0/fict'.~'S\ontTon\. 

Auiliorized  Cainlal. — 

Preferred  stock.  7  per  cent  per  auiuiin.  .    .      $600,000 

Common  stock 2,000,0(10 

Total $2.<iOll,i»iM' 

Bond  issue:  Authorized Pit>i,i""' 

of  which  .$100,000  is  reserved  for  future  reqiiirea.ents. 

'Since  the  above  report  was  written  an  addional  milling  utiit  has  been  iiistalli, 
thus  <loubliai{  the  output. 
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M>nino   tn,.,U  held. .M..„u  >mn.  a-r..,.  com,.ri«i,.«  ti.  •  .-r.^MT.,..,  l,..l,.„«i„« 

.r>g,.mlli-  to  tlu  li.lu.u.a  A,l,.sl...  CumpuM.V.  UM.I  to  I...  .Vl  t„,  Mi.uMK  mul 
.\l:.nufM.tiir.r.«  t„n.,.un.v:  rnw.r.nK  tho  '.orth.a.t  half  ,|  l„t  j;,,  ru„K«  IV  (»bou' 
Vn  ucrt.«;  ;  l.,t  .'4.  rui.K..  Ill  ,ul.o,.i  2m  „,.«-)•  l„t    -;  a.„l  ,,,  ,,.mk'>  II  (al«,ut' 

4-^'  «iT.->;  aiid  tlu.  Houtl.w«,t  hulf  of   lot  -;;,   r..      ■   :    ( ,. ,„.„.,j  .    ^i, 

.ifuatetl  ill  t  .,!  t<wnslii|.  of  \Vol(V-t..«ii,  gu... 

Th.<  pro,«rti..,  oriKinalJ.v  U.|onBi,.„  t.  ,),,  ■  A,l,..,ios  Miuu.,  u,i.l  Munula- 
trr.,.«  .  oiMimny  '  ur.i  |n,.ati.,|  on  th«  nortl.eu.t  Imlf  of  lot  2,„  ra..«o  IV  and 
.»,.r..  «ork,..|  .onie  twenty  year,  uko  for  ..ru.lo.  It  i,  r.,,ort...|  that  .o,no  r,(K>  to 
'!i«>  to,.«  of  thi.  ,,u«lity  had  btH...i  Hhip,«.d  fro,,.  tl„.  n>inodurl„«  theoo„r-o  of  tl.fso 
.,-r«fon*.  u„d  that  i„  September.  llK..',.  the  orrrtion  of  a  larp-  „.o.|..n,  ,„iili„g 
plant  was  prove  .ded  with.  T'  ill  was  co.npletnl  l.y  July,  U.,.; .  |„a  „„i„^  „, 
tlu.  .iilficulty  n.  «otti.,K  th..  .  ,  .ry  pow-.-r.  r..^.,l«r  oporutions  were  com.nencod 
n.lv  ,n  S,.ptomber,  1!K)7.  an  .in„od  untM  th,    .nri,.«  of  VM^S.     The  capa-ity 

.1  the  m,ll  was  ;!()o  to„«  of  rock  in  u  lo  hour  .hifi.  A  three  mile  road  was  built 
I«  reaeh  the  main  road,  the  total  distance  to  (Joleruu,..  statio..  k-lng  about  «■  o 
mile..  All  the  machinery  was  Hr.^t  r„„  i,v  .fa,,, ;  but  mwIuk  to  the  ..•areity  of 
«aler.  electri..  energy  from  the  Sbawinigan  Power  ( 'o.npanv  ^who  built  a  trans- 
mission line  to  the  mino-wu*  contraete.l  for,  and  an  ele.trlr  ,,„t  installed 
l.y  the  \Ve.,tii:«houso  Company.  The  principal  pit  i-,  located  ,  the  side  of  a 
Mil.  and  measures  110  x  125  U^i,  fl„,|  j,  fro,,,  lo  to  25  feet  deep.  The  milling 
I'laut  IS  loeute.1  at  a  dislanee  of  l'W  feet  in  westerly  dir..ction  from  this  pit  The 
mill  proiKir  measures  4(.  x  105  feet  and  is  four  storeys  high.  The  mill  contains 
.me  16^'  X  SO"  crusher;  two  (1"  x  20'  crushers;  two  .XV'  v  Z6"  cylinder  dryers; 
..ne  10"  l«lt  conveyer  fro,n  dryer  to  mill;  n  pair  of  17"  x  'MV  corrugated  crush- 
.>ig  rolls;  two  20"  x  :iO"  high  spewl  roll>;  four  l«aters;  one  10"  belt  conveyer  for 
f-undj  10  cyclone  and  the  necessary  exhaust  fans,  screens,  graders,  etc.,  also, 
on.  r        -se-power,  one  .300  horse-power,  and  three  10  horse-power  motors. ' 

B.  ^s  the  mill  buil.ling  proiH.-r  the  following  structures  are  in  close 
vi.ity:  one  dryer  building  30  x  100  feet;  compressor  buildi,ig  30  x  60  feet; 
l...:ier  house  30  x  00  feet;  mnehine  shop  ;!(.  x  00  feet;  all  containing  the  neces- 
r.--  tools  for  making  repairs,  Inthe.  .Irills,  etc.,  and  one  10  Imrse-powcr  motor- 
n.-M's  sleeping  quarters  .-55  x  100  feet;  kitchen  and  dining  r.,on,  40  x  To  f.et! 
'•..r.rni.n's  cottage  2.".  x  .15  foot;  one  lo?house.  and  all  the  noeo^ary  sheds  an.l 
\m\-f>  in  connexion  with  the  mining  property. 

Tho  ..th.'r  pit  is  located  at  a  .li«taiice  of  l.SO,)  feet  from  the  mill— in  north- 
westerly .lirection:  measures  about  50  x  100  feet,  by  30  feet,  and  is  operated  by 
thrtH,  cable  derricks.  Ph,  ore  from  this  pit  is  carried  by  a  tramway  down  to  the 
fnot  of  the  hill  and  there  re  loa.l(.,l  by  means  of  a  hopper  into  .lumping  cars, 
'>lii.h  carry  the  material  ab.ng  the  side  of  the  hill  to  the  milling  plant. 

Owing  to  the  pits  being  filled  with  water,  at  the  time  of  the  examination,  a 
'•.>ni[ilete  inspection  could  not  be  made;  but  the  write-  was  able  to  see  some  good 
veins  delivering  'crude'  of  excellent  quality  for  ro  ing  purposes:  both  in  the 
Irtwir  and  upper  pits.  It  was  reported  that  operations  were  suspen.led  owing  to 
Ia.>k  of  capital;  but  the  writer  is  under  the  impression  that,  had  the  operations 


■jr:/mm.mm  ■rs.A.  •  .i 


18(5 

!;coii   (lirciMi'il   more   with   a    www   tu  (li'vuldpiui'iit    work    tliaii   to   the  netting  i.f 
itnmciliiitc  results,  this  |iro|Pcrty  would  liiivc  hail  a  very  (litfcrcrit  history. 

'  i'hc  lii'lniijia  iiiiiics  "  arc  locuti'd  on  lots  l';J  ami  21  in  range  11.  J'his  prop 
crlv  was  worked,  for  "  cruilc,'  ipiito  I'xtiMisivi'ly  some  twenty  years  a  jjo.  Three  pt- 
were  in  operation  in  the  easterly  slope  of  the  serpentine  ranjio;  Hnd  besides  ihi  -!■ 
three  pits,  tliere  are  a  iininher  of  siiudl  cuts  which  were  partly  tilled  with  waii  r 
Some  excellent  til)re  was  noticed,  ;;"  and  J"  wide,  in  a  serpentine  resend>lin(i;  tli.it 
of  'I'hctford;  while  innunicrnhle  smaller  veins  occur  in  ilitrcrent  parts  of  tin-,. 
opeu-c,it>,   which  had   the  appearance  of  excellent   millint;  material. 

'I'lic  consolidation  of  these  two  mines,  luimoly,  the  "  .Vsliestos  Mininjj  and 
.Manufai-turinK  Company'  and  the  '  Uelinina  '  asl  i-stos  properties,  is,  in  the 
writers"  opinion,  a  stei)  in  the  rifjlit  direction,  ami  there  seems  to  be  little  doul. I 
that,  with  proper  eare,  cpiite  a  workable  area  can  bo  developed  in  a  comparatiwlv 
short  spin-e  of  time.  The  whole  raiiRO  upon  which  tlu'sc  ipiarries  are  1  cated  i- 
i'ompo-c(l  (if  .serpentine:  in  character  similar  to  that  found  in  the  produclivi 
region  (d'  Tlietford  and  Iilack  Lake;  and,  as  already  stated,  evidences  of  its  pr,,- 
ductivciiess  nniy  he  perceived  in  nniny  jiarts  of  the  properties,  especially  on  ini, 
•J'',  and  lil  of  rauRe  II,  and  lot  i^.l  in  range  IV. 


The  Beaudoin  and  Audette  Asbestos  Company. 

Lccalf        One  mile  from  liohertsoii  .Station,  (^ne. 

Mainijcr.—A.  K.   .\uilette. 

Jlimi  O/ficc. — Tioliertson. 

IiiCDrixiriiteil. — I'.IO!). 

.1  iilhorizcd  f '((/ii7n/.— $,"il)(),()IX). 

Miiiiiip  lands  lirld. — Mining  rights  on  200  acres  on  lot  )>.  range  V,  Thotfor.l. 
(Jue. 

Xidiilirr  of  men  ('m;)/o,//<v/.— 40— al!  in  construction  work. 

The  mine  is  located  at  the  foot  of  the  Brongliton  range,  which  crosses  tin' 
liro|!crty  in  its  northeasterly  part.  The  principal  pit  tneasures  .^0  x  50  feet,  and 
is  in  a  light  green,  highl.v  fissured  serpentine  containing  vein  fibre  of  greenish- 
white  colour,  but  of  excellent  ipiality.  Some  spots  in  this  pit  are  rich  in  asbe-iis 
fibre,  and  d<diver  in  addition  to  'crude,"  good  milling  material.  A  good  deal  <>i 
stripping  has  been  done  over  the  serpentine  for  a  width  of  120  feet,  and  a  niiin- 
ler  of  test  holes  indicate  the  continuation  of  the  asbestos  rock  towards  the  \\.-t 
"'nto  lot  10-  the  King  property.  The  width  of  the  ser|»eiitinp  varies  from  lOo  t'> 
110  feet;  but  it  is  expected  that  continued  exploration  work  will  add  to  the  pin- 
duii'.ve  area  alr(>ady  available. 

At  the  time  of  the  visit  of  the  writer,  September,  19O0.  a  mill  for  the  treat  litr 
of  .^00  tons  of  asbestos  rock  was  nndcr  construction,  and  it  is  expected  that  (liis 
plant  will  be  in  operation  during  the  winter  of  1900-10.  The  size  of  the  dr  i-r 
building  is  40  x  r>0  feet,  and  that  of  the  mill  building  40  x  9(5  feet. 
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The  Bell  Asbestos  Company. 

Now  owned  liy  tlio  KtusLcy  uii.l  Multi-cii  Ciiiipniiy,  ,,f  Aiulihr,  I'li.,  I'.S.A. 

Luco/j^i/.— Tliiaford  Mines,  t^iie. 

ih'HDral  J/u/iu(/i'c— (ieurgu  K.  Sniitli,  M.K. 

Maiiai/tr  of  .Unu's.— Williiini  Smith. 

Jiead  f///tf.-  'riiutfurd  .Minos,  Quo. 

.N  (»/  iwoipuraled. 

The  Bill  Asbijskus  Vumiwiy.  Limited,  was  onginully  an  Knulisii  Conipuny 
ami  was  cupitulized  ut  1:250,000. 

Mining  lands  /leW.— The  principal  asbestos  gioun<l  liol.l  l.y  this  Coniiiany 
coii.prises  lot  UT,  range  V,  Thetford  townsiiip,  foverinf  an  area  of  iil.oiit  11'.",  aorus. 
Bi'sides  tills,  tlie  Conii)any  owns  several  otlier  asliestos  lots  in  tlie  townsiiip  of 
I'lileraiiie. 

Sumber  of  men  empluyed.—W'Utiu  working  full,  450  to  .".OO. 

This  ia  one  of  the  oldest,  and  one  of  the  most  siiec-essful  companies  wi.rkiiii; 
ill  this  district.  Under  the  energetic  management  of  i;eorge  K.  Smith,  .M.K., 
lliL-  Company  liuve  worked  their  way  successfully  through  all  the  drawbacks 
which  presented  themselves  in  the  early  days  when  on'.,  the  rough  liand-cuhhiiig 
Mini  cleaning  methods  were  in  use.  They  were  among  the  first  to  realize  the 
iiiiiiiense  advantage  of  mechanical  treatment  of  asliestos  rock;  and  when  their 
mill  was  completed  the  enormous  dump*  fro:n  the  e.irlic.st  o;),;ratio:i-  of  the 
mine  were  at  once  turned  into  a  realizable  asset. 

This  Company,  perceiving  the  great  advantage  which  underground  work 
'voiild  have  in  the  winter  season  over  open-cast  work,  commenced  work  in  1905. 
to  cut  through  the  great  rock-mass  bordering  the  large  iiit  to  the  north;  estab- 
lishing at  the  same  time  a  direct  rail  coimo.vion  between  the  pit  and  the  mill. 
The  whole  plant  and  works  are  located  in  the  southeasterly  part  of  the  lot;  the 
Quebec  Central  railway  dividing  the  works  into  two  parts;  the  northerly  one  com- 
prising the  big  milling  plant,  power  house,  niaehiiie  repair  sliop.  etc. ;  the  southerly 
one  consisting  of  the  mining  plant  proper.  The  principal  pit  forms  the  northerly 
part  of  the  great  Bell-Johnson  quarry.  This  main  pit  is  connecied  with  the  mill 
through  an  inclined  tunnel  560  feet  in  rock;  the  total  length  of  the  tramway 
between  centre  of  main  quarry  and  mill  being  1,100  feet.  (See  Fig.  20,  page 
11").  The  diflfercnce  in  elevation  between  these  two  points  is  IfiO  feet,  and  the 
rise  of  the  tunnel  12  feet  to  every  100  fwt.  In  view  of  the  discouraging  results 
obtained  some  twelve  years  ago  in  a  shaft  which  was  sunk  to  a  depth  of  10.3  feet 
—  ilo^e  to  the  eastern  boundary  line  towards  King  Bros,  quarry,  it  was  not  ex- 
|K'<led  that  much  valuable  ground  would  be  penetrated  by  this  tunnel;  but  the 
excellent  quality  of  the  ground  laid  open  completely  discr(><lite<l  those  early  pre- 
dictions. Credit  is  due  George  R.  Smith.  M.E..  the  present  manager,  lor  the 
zeal  and  remarkable  insight  he  has  shown  in  exploring  a  piece  of  ground  which 
w!i>  supposed  to  contain  poor  asbestos.  He  was  also  the  first  to  demonstrate 
till'  iiossibility,  convenience,  and  economy  of  underground  work  in  asbestos  min- 
iiu':  wliieh,  up  to  that  time,  had  been  considere<l  merely  a  miner's  dream. 
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ImuIU  thu  iiiuiii  iiiclinod  tui'iiul  u  sjsteiu  of  almost  imrulld  large  roomy  iliHi. 
is  run,  whicli  ore  (.•omiected  wiili  each  otiier  at  convenient  intervals;  the  i-t,!, 
lengtii  of  underground  works  amounting  to  about  li  miles.  In  this  way  quiv.  a 
large  piece  of  ground,  HUU  x  TOO  feet,  and  ITO  feet  deep  was  explored;  whi.  i,  ,. 
now  separated  from  the  main  quarry  l,y  a  granite  dike  ao  feet  wide,  runiui:; 
almost  parallel  with  the  main  trend  of  the  latter.  It  is  stated  that  the  gr..iii„l 
thus  openeil  up  is  far  rieher  than  that  met  with  in  the  old  quarry  to  the  s-nh 
of  the  dik.';  especially  so  along  the  latter,  where  rich  aeeumulations  of  vein-  ;,ix 
encountered.  A  visit  to  the  underground  workings  will  convince  anyone  famiM,,, 
with  the  conditions  governing  the  occurrences,  that  the  Bell  underground  «  .i\. 
ings  have,  at  present,  the  Lest  showings  of  rich,  silky,  asbestos  veins  in  the  uihj,. 
region,  and  for  that  matter  in  the  whole  world.  There  is  no  place  where  -n.li 
an  e.xpusition  of  substantial  veins  of  the  highest  quality  tibro  can  l,c  -, ,  i . 
Moreover,  the  distribution  of  the  veins  over  the  whole  area  under  exploit:iii.n 
seems  to  be  pretty  evenly  divided,  which  should  facilitate  the  e.xploitatiMi,  ,  i 
these  deposits  towards  depth.  Parts  of  the  drifts  and  the  large  tunnel  are  iilnn^ 
inated  by  4(J<)  lights— (>ach  Itl  caudle  power. 

There  are  two  quarries  in  oi)eration  during  the  summer  season.  The  iii.iiii 
quarry,  into  which  the  tunnel  leads,  measures  about  tj.")0  feet  long,  :.'50  feet  wi^ir, 
and  about  I'OO  feet  deep.  The  other  quarry  is  located  close  to  the  large  one,  li-lu 
in  the  corner  of  the  property,  bordering  the  Johnson  mine  to  the  south  and  ih.. 
King  Bros,  mine  to  the  east.  Its  measurements  at  the  time  of  inspection  »crc 
;!(X»  feet  by  200  feet,  and  80  feet  deep.  All  the  cable  derricks— 11  in  nuinli,  r  - 
mostly  of  the  return  cable  type,  are  placed  on  the  northwesterly  sides  of  the  pit-: 
the  cable  tower.s  being  all  of  the  pyramid  or  four-legged  type. 

The  power  plant,  for  the  mine  proper,  consists  of  two  tubular  boilers,  liavinL' 
n  total  capacity  of  225  horse-power;  which  feed  altogether  12  hoists  for  the  raM,- 
derricks. 

A  large  store  house,  carpenter  shop,  and  office  building  nuike  up  the  babin.v 
of  the  plant  on  the  south  side  of  the  track  of  the  Quebec  Central  railway. 

A  new  office  building,  one  storey  high,  measuring  90  x  40  feet,  is  now  l.ciiii.' 
built  dose  to  the  Quebec  Central  Railway  track.  A  special  feature  in  the  .-■■n- 
struction  of  this  buil.ling  will  be,  the  free  uses  of  asbestos  shingle  sheathing'  ;,ii,l 
ilooring;  and  with  the  exception  of  the  floor  beams,  all  the  materials  used  will 
be  absolutely  fireproof. 

The  milling  plant,  power  house,  store,  and  repair  sheds,  are  located  on  tlio 
north  side  of  the  railway  track.  The  power  plant  for  the  large  500  ton  nnli. 
consists  of  three  100  and  two  125  horse-power,  return  tubular  boilers,  bavin-  n 
total  capacity  of  550  horse-power.  The  mill  engines  are  2  Laurie  Corliss  engi; .  - : 
one  of  350  horse-power,  and  the  other  150  horse-power.'  A  10-drill  compr(s-,,r 
plant  completes  the  machinery  in  the  main  power  house.  The  latter  is  buili  .f 
wood,  covered  with  asbestos  shingle  roof  and  corrugated  asbestos  sides:  nuinu- 
factured  by  the  Asbestos  Shingle,  Slate,  and  Sheathing  Company,  Ambler,  1';... 
U.S.A.  ThejTiill  has  a  capacity  of  500  tons  of  asbestos  rock  per  day,  and  is  c  n- 
power '""^^  "■'■'""^  '^''  ^^""^  '•'^  steam  plant^foTthe  mill  has^een  7eplaced  by  eledric 
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,.ed  of  a  steam  pipe  dryer;  juw  cru.l.er;  gyratory;  ,  pair  of  roll.;  a  rotaries- 
.u  4  cyclone.  Ihe  new  machine  shop  contains  all  apparatus  and  nuu-  "r' 
lr.i  pre^scB.  planers,  etc..  for  making  heavy  repairs;  while  the  can.nter  hop 
..n.u.ns  a  complete  saw  and  planing  mill.  A  nev,  -.sbcstos  n.ill  1,..-.  i„g  a  capa  ty 
HK>  tons  ol  rod:  per  day  is  in  course  of  construction,  and  u,;i  LZ  ^ 
•.h«  ,ummer  of  IKIO.  Transportation  of  the  ore  to  the  n.ill  is  effected  thr;u  1 
1  >  on  dump,ng  ears,  and  5  geared  h.con.o.ives  (.ystem  Smith);  ti.ree  i 
,hieh  have  42i"  gauge,  and  two,  standard  gauge. 

The  Berlin  Aibestos  Company. 

Locality.— Three  miles  northeast  of  Kobertsou  Station. 
Managing  Director.— Qieorge  Kumpel,  Berlin.  Out. 

Authorized  Capital $000,000. 

liicorporated.-nm;  Quebec  charter. 
head  0/^ce.— Berlin,  Ont. 

Mining  '<"' J  '-^.-118  acres  in  fee  sin,ple,  covering  cast  half  of  lot  2.  range 
\ ,  township  of  rhetford,  Que. 

Sumber  of  men  employed.-\i)-a\\  on  construction  work. 

The  Company  have  done  some  development  work  since  April,  1909,  on  their 
property  in  the  serpentine  belt,  which  traverses  ii  at  a  distance  of  1,500  feet  from 
tl>e  mam  road  '  Kobertson-Broughton.'  So  far,  the  belt  shows  a  width  of  150 
leet.  The  serpentine  is  much  fissured  and  crushed,  and  contains  a  fine  white 
.sbestos  fibre  of  the  slip  fibre  quality.  A  test  with  1«  tons  in  the  mill  of  the 
Eastern  Tow-nsh.ps  Asbestos  Company,  at  East  Broughton.  gave  s  per  cent  of 
asbestos  of  all  grades. 

Work  on  the  foundations  for  a  4  cyclone  mill  has  just  commenced.  anH  it  is 
ex,«eted  that  the  plant  will  be  ready  for  operation  in  the  spring  of  1910. 

The  Black  lake  Consolidated  Asbestos  Company. 

Locality — Black  Lake.  Que. 

Manager.— Edw'&rd  Slade. 

Incorporated -\]nAet  the  laws  of  the  Dominion  of  Canada. 
Capitalization. — 

Preferred  stock:  entitl.  .ion-cumulative  dividends  at  the 

rate  of  7  per  cent  annum $1,000,000 

Common  stock 3  ^^^  ^^^ 

Total  capitalization 4  000  000 

Bond   issue  authorized $1500  000 

Reserved  for  future  requirements 500  000 

^^'""^ '.".'.'  ..  '..  '.'.  imm 
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Xlniinij  iiiiiiln  lu'ld. — 

niiirk  Liiki':  Tliu  '.'iiicni  Asliotiw  iiiinc^.  .    ..about     110  aortM. 

The  Soutlivvark  mines "        117     " 

„  The  Imperial  A>iiestus  Compan.v     "        15S     " 

(The  coiitrolliiiK  interest  in) 
Tlie  Ulaek  Lake  Chrome  A;  Ashes- 

tos 5,000 

Total 5,:5Sj     •• 

This  Comiianv  was  formed  in  the  spring  ot  IWJ,  and  hougiit  all  tiie  pr  ipir- 
ties  belonging  t<.  i.ie  ISiack  J.iike  Chrome  and  Asbestos  Company;  the  Uninu  nwi 
Soiithwark  Mines;  and  tiie  eoiitrolliuK  interest  in  the  Im.)erial  As'.joito^  •  uin 
pany,  whose  property  is  located  on  the  (^uebee  Central  IJailway  track,  one  ii.ilu 
south  of  Black  Lake  village. 

The  Union  and  Soulhwdiii  quaiiiiti. — These  pmiierties  have  been  u.iikiil 
intermittently  for  the  last  twenty  years.  Evidence  to  this  effect  may  be  seen  in  the 
numerous  pits  distributed  over  lots  2'  and  2s,  range  B.  A  great  deal  of  uork 
has  been  done,  especially  in  the  I'nion  (juarri-'s  on  the  west  halves  of  lots  I'T  .ml 
2S,  comprising  about  104  acres.  Kight  pits  have  been  made  all  along  the  iiiniiri 
tainous  range  which  faces  Black  Lake  vMlage  to  the  east.  The  largest  of  tlien' 
pits — Xo.  8,  is  the  main  vorking  pit  of  the  mine,  measuring  210  x  aSO  feet;  ;uw 
if  reported  to  have  yielded  satisfactory  returns.  All  the  output  was  handlcii  in 
a  small,  one  cyclone  mill;  but  this  i>  to  be  dismantled  in  the  .lear  future.  Ii; 
addition  to  this  developed  area  there  is  a  strc'eb.  of  virgin  asbestos  ground  fnrtlur 
back  on  the  hill;  but  wliicli  has  not  been  touched  yet.  Dumps  of  consiilciMMi 
extent  have  been  accumulating  for  the  last  twenty  .years;  and  although  a  larv. 
quantity  of  this  material  has  been  trcatel  in  this  comparatively  small  inilL 
there  still  remains  a  large  tonnage  to  bo  utilized. 

The  Souihwark  quarry. — This  quarry  occupies  tin;  eastern  halves  »i  lot? 
27  and  2S,  ailjacent  to  the  T'nion  quarries;  covering  about  100  acres,  i'lii- 
property  was  worked  many  years  ago  for  crude  only:  at  a  time  when  the  n^iilii.- 
was  thrown  to  the  dimip  owing  to  the  lack  of  treatment  facilities.  A  cou-i'li'r- 
oble  amount  of  work  has  been  done  all  over  this  property,  which  slio\v>  ni  ;i 
more  or  less  degree  the  existc.  re  of  good  available  mill  rock  and  crude.  Tln- 
i?  especially  evident  along  the  lii.o  of  the  Union  Asbestos  quarries,  where  ii  iiir- 
ous  small  pits  exhibit  the  quality  of  the  work.  Besides  these  smaller  pits,  tliero 
are  about  eight  larger  openings.  One  pit  measures  60  x  80  teet,  and  I'  feet 
deep;  another  50  x  50  feet,  and  10  feet  deep;  a  third  one  ."50  x  50,  and  l.i  feet 
deep.  The  most  important  pit  is  located  near  the  eastern  boundary  of  the  pri'!'- 
erty,  and  occupies  an  area  45  x  85  feet,  with  rock  faces  up  to  :i5  feet  high,  i^uite 
o  numbrr  of  asbestos  veins  can  be  seen  all  over  this  pit,  and  it  is  evideiii  tliat, 
the  rock  will  yield  quantitie.-,  of  crude  asbestos. 

At  the  time  of  this  writing  a  large  milling  plant  is  in  course  of  constri'.tiun 
close  to  the  dividing  line  between  the  Southwark  and  the  Union  quarries,  i  the 
lower  part  of  the  latter.     This  milling  plant  will  consist  of  one  bin  coi'.'    ■"•''■- 
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?:-..  tons  of  rook:  a  cruslior  iMul.linK;  u  J,,..r  l.uil.iing;  anocher  850  tou  ore  l.in- 
;,  P-oruslung  I.uiKIi.ik;  ami  ll,..  mnin  iniin,uil.linn,  the  Inttcr  S4  x  I'O  (vef  a.ul 
■hnc  stories  high.  Six  c.vc.lones  of  u  „ew  a,,prove,l  dositjn  will  b..  i„-tall..i 
Ccnmun.pat.on  hetween  th<>  oanen.  part  of  the  Soi.tliu.rk  ini.,c-  mm.I  th,.  .nil! 
:?  .  ^TtH'teil  through  a  truiiiwuy  tiirt'L'-cniarturs  ,jf  a  iiiih^  Umg. 

The  Imperial  Asbestos  Company 

Loeality.-Thvcc-iourths  „(  u  mile  southwest  of  Ula.k  Lake  .tati.m.  on 
lotli  sides  of  the  Quebec  Central  main  line. 

.1  ulhorized  CajuVo/.— $1,0(X >,000. 

The  controlling  interest  in  this  Comi.any  was  aeqniied  re.entl.v  bv  the  I! k 

'ake  Consolidated  Asbestos  Company. 

The  property  has  the  slmpoof  a  triangle:  the  hroadest  side  of  which  follows 
larallcl  to  the  sinuosities  of  the  (Quebec  C.Mitral  IJailway  traek,  an,l  east  of  the 
same  at  a  distance  of  about  m  feet.  Some  twenty-two  years  ngo  the  pro|K!rty 
.as  worked  for  'crude,'  and  evidences  to  that  effect  may  Ik;  seen  in  the  many 
piti,  open-cuts,  strippings,  and  excavations  all  over  the  profierty. 

Kxploration  and  development  has  been  in  progress  sii.oe  the  sprir.g  of  liMt!) 
«nd  this  work  has  ad.ied  further  evidence  of  its  value  as  a  producing  propertv! 
It  constitutes  part  of  the  hillside  of  the  mountainous  range  which  strikes  throngh 
the  country  in  a  southwest,  northeasterly  direction  to  the  south  of  Black  Lake 
station.  Some  twenty  pits,  .listril.uted  over  an  area  approximately  1,l'(I0  feet 
lone  and  400  feet  wide,  demonstrate  the  existence  of  a  large  bodv  of  asbestos  mill 
stuff. 

This  property  has  many  of  the  advantages  which  are  essential  to  success  in 
raining:  (1)  the  main  line  of  the  Quebec  Central  traverses  the  propertv,  thus 
ensuring  cheap  transportation;  (2)  its  location  on  the  mountain  slopo  affords 
.fep  mining  and  hauling  to  the  mill,  and  C!)  excellent  dumping  facilities  on 
the  low  lying  lands  close  to  the  lake. 

The  construction  of  r   I  cyclone  mill  in  the  near  future  is  in  contemplnti,.M. 


The  Ljston  Asbestos  Company. 


iiglitun  statio-i. 


Ucalitf/.—JiaU       mile  from   East  Br, 

Manager— A.  A.  Normandin. 

Head  O/^cc— Levis,  Que. 

Incorporated.— wo:,  Dominion  Charter. 

Authorized  Capital— $SO0,OOO. 

Mining  lands  held.-25  acres  east  part  of  lot  ].-!c,  range  V;  100  acres,  whole 
«f  lot  1.3b,  range  V;  140  acres,  whole  of  lot  14a,  range  V. 

S'umher  of  men  employed 70. 

The  principal  pit  now  in  operation  is  located  on  the  east  half  of  lot  W  range 
\ .  close  to  the  concession  road.  Ore  is  transported  during  the  winter  season  to 
the  mill,  which  is  located  on  the  west  half  of  the  same  lot.  three-fourths  of  a  mile 
<iist.int:  but  it  is  the  intention  of  the  Company  to  build  either  a  narrow  gauge 
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iriiiiiHiiy  (ir  a  cnblpwiiy.  Tin-  ilc|'M'>it  wnrkril  is  rcimirkiililu  in  many  re>i«fi't 
ilitfers.  I'onsidiTHlily  I'rum  uU  other  dciio.-ils  of  sli])  tibrc-  worked  in  the  ifi 
'I'lic  -iriieMtiiic  is  liiglily  tissurtMl,  unci  cunlnin^  ii  white,  silky,  nslx-stos  tibri'. 
ot  it,  fs|M'ciiilly  tliut  fomiil  near  lln'  surt'ui-i',  is  to  soino  ixtent  brittle,  »»UK' 
l.iiTolitc;  but  it  uppeurs  that  le--  «<  this  mineral  is  present  us  depth  is  (.'•■ 
The  cleposit  is  located  elose  to  the  southerly  eoiitai-t  of  tlie  s<'hist  format  i 

'I'hi-  niilliiiK  plant  is  located  on  tlie  nuiin  line  of  ihc  liuebec  Central  rai; 
has  u  capacity  of  'MM)  tons  in  double  shift,  and  contains  the  following  prii 
apparatus  and  machinery:  one  '  Campbell '  (.')  tube)  dryer,  and  2  jaw  cm 
all  actuated  by  a  Ol>  horse-imwer  eUKinc,  and  ho\iscil  in  oui'  liuildinK;  a  i 
ciU'licr;  :.'  Kberizers;  2  cyclones,  wit':  the  necessary  accessories;  all  in  a  .'i  - 
mill  biiiidiiiK  10.''.  X  ,%(»  feet.  The  mill  eu^jine  is  a  lilKI  hor-e-power  •.Ici. 
Corli'i*  cnjiiuc.  Tlie  power  plant  consists  of  •_'  ,lein''xt's  horizontal  tubular  b. 
of  l.'iit  horse-power  each.  The  balance  of  the  plant  is  composed  of  a  black 
and  frcneral  repair  shop;  inclined  railway  to  cable  derrick  located  on  upper 
and  hoi-tiuc  plant.  The  Company  has  also  erecteil  a  tine  otFice  bnildini: 
rc.-i  Iciice  for  the  manager. 
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The  Broughton  Asbestos  Fibre  Company, 

7,0Ki///,i/.— Three-fourths  of  a  mile  from   Kast  liroughton. 

J/i//oiy. /•.— Col.  II.  If.  Williams,  C.K. 

II,  ml  0//i'ce.— PortUuid,  Mc,  I  .S.A. 

liiroriioniled.^AuW  4,   IIMIT,  tiuebec  charter. 

.4 uthorhed  Capi<(i/.— $.'>00,0()0. 

Miiiiiifi  lands  held.^^,r,  acres  in  fee  simple  on  lot  i;5,  rautic  VJI,  lir.niLilit.  ii 
township,  Beauce  county. 

Xumher  of  men  employed. —  Full  force,  >.">. 

In  isOl,  Col.  II.  H.  Williams,  the  present  manager,  worked  on  a  sp.i.  whir. 
the  lower  pit  is  now  located,  in  u  small  pit— with  V>  men  and  a  boom  dcniik- 
from  which  some  CO  tons  of  excellent  crude  asbestos  were  taken  out.  .\t  lluit 
time,  however,  the  demand  for  asbestos  was  very  slack,  and  nnich  ditliculi\  «;i- 
experienced  in  selling  the  crude  at  fair  prices.  This  cause<l  n  suspension  ol  u .rk 
durinsr  the  followind  ten  years,  and  ojierntions  were  not  resumed  until  the  viar 
lilOl.  when  the  pre-eiit  Conipany  commenced  business  atjain  on  a  small  scale 
Several  i)its  were  worked,  and  a  trial  plant  installed.  The  latter  was  sub>c.|iu  nt 
ly  eiilarjjed  to  a  daily  capai-ity  of  12,")  tons;  but  was  destroyed  liy  fire  c;irly  i:i 
1004.  This  plant  was  rebuilt  in  IHO.''),  and  the  Company,  realizing  the  cm  r  in- 
creasing demand  for  their  products,  enlarged  and  thoroughly  equipped  the  niilliiii.- 
plant,  ill  inOT,  to  a  capacity  of  X>0  tons  of  asbestos  rock  per  day. 

At  present,  two  pits  are  in  oper' tion  close  to  the  boundary  lino  of  tin  dla- 
gow  and  Montreal  Asbestos  Company,  anil  along  the  southern  contiict  wnli  tlie 
schist  formation.  The  upper  pit  measures  200  x  V.")  feet,  and  the  other  oiu  il>  ■  • 
by,  too  X  100  feet,  the  depth  varying  between  40  and  fiO  feet,  The  quarry  .  quir- 
ment  consists  of  r!  cables;  2  boom  derricks;  ,1  hoists;  one  locomotive.  h'mI  l.i 
self-dumping  cars— holding   5   tons  each.     The   mill   consists   of   two   pi'Moiiia) 
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-:J.li..«.:  .1...  ,lr>..r.  ..,„1  .•n,-l,..r  l,„iMi„K-     :!.!  •  !m.  |„.,-,„„i  „„.  „„11  ,,r,,,..r 
'"•  '"■■""•'■  "''■  '"'" '  «'"'  '•  '"'"•  'IrA'T.  an.l  .'  j.uv  .ru-l,..,.,    ,„.,„,„.„i  ,„    .' 

' '■"•."""•••'■•  '"«''  ■''•^■''  ""«""•     •'■'"•  l-l-r  ,-..„t,n„.  ..  li,.„..r«orthan,| 

L..     .■ru.l.orH :  ■>  hU.ri/,.r, ;  :!  ...vWon-,,  u „  ,„..|.  ..,..  ,„.n„aM,„.l. ,,„.„„ 

an.l  U.K.  „.  r..M.rv..;  .,,..1  all  u.....-„r,....     Ti...  .,.,„.,,„  .„  „...  ,„i|,  ..„^ ,,  .„„; 

I,.  r-,.„«,.r.     St.MMu  in  turi.i»l,i.,|  l.y  ,|,r,.,   .,„il,.r,,  ..,.,1,  urn  |.„r>.-  ,, r  ,..,,.„..tv 

u,.l  ..,„■  M.,..ll..r  lH,i|..r  of  :„  |,.„.M.-,...urr.     Tiu.  hal...,-..  „<  ih-  ,.|,..,1   ,.  .na.l,.  uu 

.1  l.hH-k,M..ll.,  .•ar|,....t,.r,  and  tf..|,..n.l  r..|„nr  -hn|.,;  ,t..r..  .„. „,i„..,  |,„i|,|. 

,u»:.  a!..,  a  nan.!  .•o,iv..,v,.r  an.l  l.„, r.     Tl„.  („n,|,„n,v  l,a,  laflv  ..,v,  ...,|  ■,  |,.„,r.|. 

'""  ' "•■  ^^   ■  ="'  '■••••'•  '■'"•  •!' ■"" Inti I   .uvnt.v  MX  n,.-,,.  al-u  a  Imn.i- 

■•  "'»""«-■■•■-  r..,i,l,.n,...     A  -i.lin^f |,.,|,  ,„  ,,,,^„|,,  „„„.„,  ,„„,  „|,^,^^^,^,,, 

''   "'•■  •'"•"l'"".v "■"•■■•-  ll,,.  milling  ,,|„,„   wit),  ,l„.  ,„„i„   li ,•  ,|,„  c^„.,|,,,. 

(Vntral  railway:  an,l  a  law  -t„r,li,„.H.  haviuK  a  .-aiu-Mlv  ,.f  ;!(m.  i,„i-  I,;,-  h,i,.|v 
'ii'ii  (■(instruct. mI.  at  ill.'  jiiii.-tii.n  ,.t'  l,.,|li. 


Coleraine  Exploration  "     nany— ((»p.rati..n,  Su-|..n.|.M!i. 

y,»„/,7.,/._()„.,  ,„i,|  a  halt-  niil.-s  lr„ni  C.l.Tain.,  sta:i„n. 

Uunrrs.^Th,-  iija.'k  l.ak..  Climnu.  aii.i  A-l,.  .t.,^  (     ,M|.ai,,v.  ami  tli..  I'r.nii.r 
Miiiiiiir  ( 'miipany. 

//..../  U^cc— Ula.'k  Lak...  (^i... 

Mii>in,j  la,uh.-iju  ,.,.r..,  i„  |,|,H-k   I!.  CuLTain,    tn«ii-l,i|,,   M..^Mi,ti uiitv 

yii.'. 

Til.'  |.rin.;|,:.l  i.it  is  l,„.at.',|  „i.  the  |.r<,|«.rl,v  „f  llw  I'r.nii.T  Mihiiii;  ( ■,,n,|,ai,y. 
.1  lilt!.'  n.'st  u(  the  niilliiitr  plant,  and  nicaMir.-,  l:i.-,  ■  ::,  f.vt.  and  from  lo  t..  i'l) 
Ikt  .|.*p.  Tlic  nnbestos  <)...Mirs  luTf  f..r  tli..  ixn-nUr  pan  in  pyn.x..|ii<'  -.amy  pail 
Hifj-.  .uttiiif:  thr.iiiirli  a  luir.1.  .lark  nrf.^i.  ..rpi'iilin.',  in  irrf^nlar  fa-lii.ai.  On 
the  w.st.Tly  wall  of  this  (.it  si.ni.'  kikhI  ash..st..s  v.'ins  „.-,.,ir,  ov.t  an  ar.^a  U'  •  i:, 
tWt  Minarc.  Most  o(  them  have  u  ilip  of  C  north;  an.l  th.^y  ar..  approximat.'ly 
paralli'l  t..  .'a.-li  otl'i-r.  and  constitute  part  of  a  t'<'o.i  pay  chut.'. 

Ill  a  ii.irthw..>t.'rly  .liru.'tinn  from  thf  mill,  <,u  tli.'  .-r.-t  of  a  hill.  , tlior  pit 

la-  liivn  in  op,.ratioii  for  s..nie  time.     A  tramway  thri't-f-  irths  of  a  mile  lontr. 

'■'"" '~  I'''  "■"'  '"ill-     'I'l'i^  I)>t  has  a  rntlu-r  pfcnliar  showinjr  of  nslie.stos.     Tlir.r 

v.iiis  fn.m  r  to  i"  wid.-.  ..ccur  parallel  to  each  ..tlicr.  over  a  hand  of  sorp..titiii.- 
!  fi.l  wi'l,'.  This  hand,  whi.di  forms  a  part  of  a  serpentin.'  ridjie,  strik.'s  ..a-t 
iii'i  «,.st.  and  .lips  t.i  the  north  iin.ler  an  amrl.'  of  12^  S.neral  adiis,  7  fcvt 
lix-Ii.  and  distrihuteil  .,v.t  a  r.ick  fa.'e  'X,  f....t  1.,mk,  have  h.'.-n  ilriven  int..  thi- 
-rp. mine  hand,  foll.iwin,,  its  .lip  to  a  .lepth  of  <!()  feet.  A  distinct  fault  has 
t'in.Hii  this  hanfltvl  arrangement  out  ..f  positi.-i  f.ir  ahoiit  10  f,...t;  th.'  fault 
'tippiiii.'  sli^ditly  towards  the  east.  euttinK  the  lo.l.-  at  almost  riffht  an-l.s. 

li'sides  these  un.lersfnmn.l  works,  there  are  .piite  a  numher  of  pit,  .listrihii- 
•I'l  ov.r  un  area  meusnrinp  20,",  f,.,.t  hmg  hy  ahout  1(H»  feet  wide.  All  these  pits. 
!i:  a  more  or  less  detrree,  show  ash.stos  veins  of  good  .piality;  hut  it  app.'ars  that 
■•■verul  places  have  Ix^'n  Koutri>.l. 

!'!..■  plant  consists  .if  the  mill  pr.iper:  .Ir.ver  hiiiMin;;;  hoiler  house;  .•ohhiiiff 


|„„.«.   .iK.l  »ffi.-i-.     Tlii-  mill  .■.mluiii*  i  jn«  <th^Uvt*:  I  HU-ri/.cr;  1  c-y.-lom-;      ;:. 

.,11  , ..„ri.«.      II..-  mil!  .-MKi.!.-  i<  "<  tl.«  -li.l-  valv..  tM»..  7.'.  hor«.-|.o«cr .  t», 

.IrNtT   .....1   .•ri.-h.T    ar..   .Iriv-.i    !■>    a    J.".    Imr-  |»nv.r    ru^iu,:     St..am    for    • 
PiiKiiir*  1-  Mi|>|'li-«l  I'y  "  I'"'  lii'r-.-|".vv.r  tuLnlar  l".il.r. 

All  111.'  ina.'l.in.T.v  plant,  ah.l  th-  up|*T  I'it.  ar..  1 .t.'.i  ..i.  Kromal  l.j.,,        .. 

to  the  Mla.U   bilv.'  t'liroi iti.l  .\-l..-t,.-  Cntiipaiiv. 

D'liraeti  Aibettot  Company. 

l.„n,r,h,.      1mm;  mil.-  .ll-laiil   Hfia  ill.'  mHiW^  of  l»'l-ru.li.  (^     ■. 
\V,,||, uiilv.  t^ii.'. :  .•niiipri-iii«  al"ait  l'T.'>  u.t.-. 

llfwl  0//ir.'.— U'Nra.'li,  (^l.  . 

Iiiioifunili'l.      I'.Mi». 

.lu//ii-/(:../  C.i/.'/.i/.     ;r;"Hi.(«Hi. 

.W.H...;/  /..»'/»  A./'/.-    1...N   l.i.   17.    aii.l    1>.    rauti,     III,    (;arll.l..v    t.nvi-l,  |. 
WnltV  .■.unity,  (^l.•. :  " pri-init  al'.nit  -^7.".  iht.'.. 

Xtiiiihir  of  m,,i  ,  mrliiur'l.      j:.      uU  ..I ii-trii.'ti..li  work. 

Tl.i.  C.vmpan.v  l.a-  -1 '  ->me  w.,rk  in  tla-  nnrthorn  part  of  l.,t  lH.  ran..    Ill 

cMM-liMK  .,f  ,.|«'n'-nN.  l.la.lintf.  an.l  ..x.>avali..n.   in   a   hill  of  sorpeutiM...      I  l. 
larK.->l  ..|"-Min»r  m.a«iir.^^  l'«.  •    p.  (-.■.■I,  an.l   i^  in  a  .lark,  motth-1  Kr....n.  til.,  n- 

w-r  „.nr  ..■.  -iniilar  U<  th-  Ka-I  Hr..u«ht..n  variiMy.     TIht..  i.  a  lar»r.-  .l.'vl..| r- 

of  thi*  nN^k  all  "l.-nir  th.-  r.ai.l;  it  ^  .-..nta.-t  with  th..  .•oiintry  lormati...,  ran  U-  ».l: 
„.,„  h.uanU  ti...  .•a«t.     Thi.  .■•aita.-t  ■•..nsi.t,  of  f..l.l-.paihi.-  ^r.'y  an.l  .piarwin. 

r.M-k-.  with  a  Mrik..  n..rlh.a-t  »»•  .  ,.,,,1  an  almo-t  vrti-'al  .lip.     .\t  ih.'  lim.   ■•■ 
tho  writerN  vi.it  in   S..pt.'"«l"r.   \W'.>.  a  mill  wu.  in  •■..urs,.  „f  or<>..ti,.n.   loo    ,.• 
south  of  th..  s.<rp..ntin..  hill.     Thi-  mill  huihlint?  m.-asur...  .'-0  >   UN.  feet;  .-  Hm. 

stories   hitth.    an.l    will    .iltimat..|y    .-..iitain    J    .•y..l.,ii..s.    with    all    the    n..-.-.. 
ninchinery.     Th..  .Iry.T  l.nil.lin^  i>   1.%  ■  -i.'.  f.-..*.  "n.l  will  ......lain  2  ti.h.ilar  .Ir-  .- 

v.ith  nil  n..<.essary  eni-himr  nnu'liinery. 


Eastern  Towanhips  Asbestos  Company. 

/,oc../i7./.  -Kast  l!r..iit.'ht,.ii.  tine.,  on  ih..  Uuul....  Cnlral  railway,  sixty 
fn.ni  (inel).....  ami  ei«hty-thr..i>  mile-  from  Sherhr.M.k... 

MaiuKji'in  D/ief^or.-I'hilii.pe   .\nni.rs.   lk.au....vill.-,   Que. 

lliaJ  0/AVt'.— Kast  ]'.r..U(fht<)n. 

I:,corpural>'(!.-^v.,w,  V.MI7.  nn.l..r  the  law-  of  the  I'rovi..<.e  of  Quel..... 

Authorhcl  C(ipilol—^->W.mO. 

Mining  lamh  held.—W  a.T..^  in  tec  simple  on  lot  13\V,  ran^e  VI.  Hr 
ton  township,  Beau.-e  e.ninty. 

\umher  of  mm  imidoijvd —YwW  for..':  ".0  in  mine:  10  in  mill. 

This  iiroperty  was  t.-sted  several  years  ago:  hm  aetnal  operati.ius  l.y  tl, 
r.nnpany  hegan  only  in  the  autumn  of  1007.  Tho  prim-ipal  hnml  of  pr.^.l 
fihrons  sorp..ntin..  ..n  this  pr.,|K.rty  is  the  extension  of  the  Lirm'  AslK?st..- 
pany's  d..p.)sit.  whieh  is  Winj.' operated  to  the  northeast.  While  the  principal 
located  on  whnt  may  he  ternn^.l  the  northern  limii.  other  outcrops  all  o\ 
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I.r.,|>erty  point  to  the  occurrcii,',.  „f  asl,,.>to>-l,..iirinb'  s.-ri'.  ritiiu'  ii,  i,,,.  ,-vnU;j  iii„| 
i.wurils  the  southwest  of  the  i.roiiort.v.  The  present  jnt  i-  l,Kii|,.,l  u„  tlie  soulh- 
i.i-terl.v  part  of  the  Jiroperty,  not  fur  rom  the  main  icad.  Cnid,.  tihre  of  e.v.  1- 
l<!it  >iiialit.v  is  heinn  fomul  all  alonj;  the  cnntact  with  thi'  sehi-t  fnniiati..M;  ami 
1  is  likel.v  that  similar  eonilition-  rna.v  hi'  loiimi,  as  in  the  Fraser  iiuarry  <,n  tin- 
:uij(.iniiib'  property,  \vhi<'h  at  one  tinw  proihieed  Infant iful  criKh'  tihre.  The  ser- 
pentine shows  u  great  many  sliekunsi<les,  and  othiT  evidences  of  erii-hinn  and 
(lisphK'einent  movements. 

The  mill  is  eonvenientiy  located  in  the  .■cnlre  nf  tile  prr.pcrly,  au.l  reecives 
till'  crushed  rock  hy  mi^ins  of  a  helt  conveyer  from  the  dryer.  The  n.rk  from 
the  mine  is  lifted  hy  cahle  derricks  to  a  hi(.'h  trestle,  and  transported  hy  ,,re  ear- 
to  the  ore  hin  of  the  dryer  Iniildinn.  Here,  the  rock  passes  tir-t  throub'h  a  crusher, 
tlicn  through  a  dryer,  attain  throu;:li  crusher,  and  from  thence  hy  helt  I'l.nve.vcr 
tn  a  Hutterwortli  and  Low  rotary.  The  sulise(|uent  treatment  is  performed  I hroimh 
tihcrizers.  2  cyclones,  a  numher  of  screens,  and  ccillfi'tors.  The  capacity  of 
the  mill  is  nhout  :!(>0  tons  daily,  in  douhle  shift,  yieldintr  ahout  :!0  tnus  of  aslu's- 
tcs.  The  power  plant  consists  of  2  hollers  having;  a  total  capacity  of  •_,'•,()  horse- 
piwer;  also  a  mill  en^'ine,  with  all  ai'eessories.  It  is  the  intention,  however,  to 
rc|i|ace  steam  hy  electricity  as  soon  as  a  jiower  line  is  huilt  hy  the  Continental 
Lij;ht.  Heat,  and  Power  Company,  from  th.eir  main  station  at  Thetford— si.xteen 
miles  distant. 


The  Frontenac  Asbestos  Mining  Company. 

lAicaliti). — Chise  to  East  Rroughton  station. 

Munuoinp  l>iieclor.—  \.  Camphell,  Quehec. 

HesiJi'iit  Engineer. — H.  C.  Riehle. 

Head  Office.~q,whw. 

I iicoriioruh'J.— In  I'.tdT.  under  the  laws  of  the  Province  of  Qiiehec. 

.1  ulliorized  Vaiiilal. — !J5,")(M),()(M). 

Miiiiiiij  lands  hehL—VM)  acres  in  fee  simple.  I'overiutr  the  east  half  of  lot 
1-i.  raiifie  VI,  Broufihton  township,  Peaiice  county. 

From  outcro])s  on  the  surface  in  the  westerly  iiart  of  the  property,  it  appears 
that  this  pround  is  a  continuation  of  the  ashesfos  helt  on  which  the  I.inp;  Ashest.is 
Company  is  working.  The  extent  of  the  ashestos  hearing  siround  is  approxinuit  'ly 
l.'O  feet  wide,  hy  over  2,000  feet  lonp.  The  soutlurn  contact  of  the  main  upper 
iishcstos  helt  with  the  Camhrian  schist  formation  strikes  northeast  (>(>°,  and  has  a 
ilip  of  ('i.'r''  to  the  south:  indicatiiifr,  apparently,  that  the  productive  formation 
wi'lcns  out  with  depth.  Besides  this  helt  there  are  a  numher  of  outcrops  of  ashes- 
l"s  to  the  south  of  the  contact,  heloufriiifr  ti.  a  separate  sfriji  of  ser|>entliie;  hut  par- 
iilicl  to  the  main  helt.  .\  .")<K>  ton  modern  millinR  plant,  just  eompleteil,  is  located 
Huth  of  the  main  helt.  A  sidiiifr.  l.dOO  fe(>t  lonir.  connects  the  plant  with  the 
ni;iiii  track  of  the  (^lU'hec  Central  railway. 

Operations  are  carried  on  in  the  followinp  order:  4  cahle  derricks,  resting 
nt!  towers  5.5  feet  hipth,  hoist  the  nuiterial  from  the  main  |iit.  which  is  loeateil 
Jilniiu  the  contact-formation,  and  idace  the  sanv  on  cars  movinjj  on  a  hridtre  TriO 
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feet  long,  and  propelled  by  an  I'lectrit'  locuiiKitivc.  Tlie  niiitcriul  is  duiiii)ed  iiiu 
a  450  ton  ore  bin,  tlien  passes  tlirmigh  a  jaw  cnislier  15"  x  'M"  ;  2  Caniplll 
dryers;  and  2  rotary  crusher^^:  tlie  whole  actuatcil  by  a  150  horse-power  unit  i. 
A  bucket  elevator  carries  the  crushed  ore  to  an  mOii  tun  ore  liin;  wiience  it  is  anu.ii 
elevated  by  a  rulibor  belt  conveyer  to  a  tliird  ore  bin  on  tlie  top  of  the  mill  Iniii  I- 
iiig.  This  ore  bin  distributes  the  ore  to  four  units  through  four  separate  ■  ix 
feeders;  each  unit  consists  of  1  tiberizer,  1  cyclone,  and  the  necessary  screens  aiil 
fibre  collectors:  the  wliolo  being  actuated  by  KM)  horse-power  motor.  Tiie  eleiu- 
sing  screens  are  divided  into  i'  extra  units,  each  drivtin  by  a  .50  liorse-power  niotM-. 
Fifteen  fans,  10  tibre  <-ollectors,  1  elevator,  and  1  bafrging-  apiiaratiis,  form  ll,i' 
accessories  to  the  plant. 

The  size  of  tlie  dryer  buildin};  i-  4ti  >  71  feet,  and  of  the  mill  buildiiii;  :<'< 
X  100  feet. 

The  hoisting  and  drilling  niachinery  is  actuated  by  compressed  air.  Tin' 
compressor  iilant  consists  of  1  Hand-Drill  .\ir  Compressor,  of  capacity-- 1,1-  ' 
cubic  feet  per  minute  (for  10  dr^'';),  actiuiteil  by  a  l'(K)  iiorse-power  motor.  Tin 
hoists — four  in  innnber — are  of  .  le  Flory  Tandem  Drum  type,  cylinder  li  ■  IJ 
feet,  each  .50  horso-power.  A  50  kw.  diri^'t  current  generator  furnishes  power  to 
the  electric  loci  ive  on  tlie  liridjic.  The  compressor  jdant  is  housed  in  a  huil<i- 
ing  42  X  00  feci.     Building,  as  well  as  machinery,  rests  on  concrete  foundation-. 

The  whole  plant  is  laid  out  in  such  a  manner  that  the  material  is  luunllcil 
quickly  and  economicall.v. 


The  Jacobs  Asbestos  Mining  Company  of  Thetford,  Limited. 

Locality. — Thetford,  Que. 

President. — J.  A.  Jacobs. 

General  Manager. — Walter  Kerr. 

Assi-itant  Manager.— W.  Leventritt. 

Head  office.— 1~\  St.  James  Street,  ilontreal. 

Incorporated. — Under  the  laws  of  the  Province  oi  <,Juebec. 

Authorized  Capital. — .^'i.OOO.OOO — all  conunon  stock. 

Mining  lands  held. — 128  acres,  lot  2S.  range  VI,  township  of  Thetford. 

Numher  of  men  emploi/ed. — On  stripjiing  and  construction  work,  225. 

The  ground  upon  which  this  new  corporation  is  working  adjoins  the  lica\ 
quarries  of  the  Amalgamated  Asbestos  Corporation  to  the  east.  The  northi 
part  was  worked  for  '  cru.le  '  early  in  the  nineties.  Kvidonces  to  that  effect  ni 
be  seen  in  one  I'  ge  pit.  which  exhibits  a  number  of  asbestos  veins  of  excclli 
quality,  and  of  satisfactory  width.  The  new  corporation  stripped  a  great  deal 
the  ground  adjoining  this  pit,  and  quarried  part  of  it  during  the  summer  of  I'.t' 
The  results  were  so  encouragim;'.  that  now.  a  large  milling  plant  is  under  c. 
Struction ;  which  will  be  in  running  order  in  the  spring  of  IJilO.  The  workii' 
area  so  far  laid  o;it  for  innucliate  production,  measures  300  x  OOO  feet;  i< 
according  t^i  Mr.  Kerr — the  genera!  manager — 2W  tons  of  crude  were  taken  fi' 
the  pits  during  the  summer  season   of  lOO'.t — up  to  the  fifteenth  of  Xoveuib 
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Niiiu  cahlo  ilorricks  arc  )ieiiig  iiistuUed  uluiig  thu  Ixii-ilcr  uf  tlic-  Imij^  pit,  liuli 
•Irivi'U  l>y  a  tlO  horse-power  electric  hoist. 

Tiio  milling  plant  is  unc  uf  tho  hirgc-t  in  tlif  Tlwlfunl  lilac  !■;  Lake  district, 
and    embodies   all    modern    iinpruveineuts    in    asliestu--   milling   practice.     It     s 

•  livided  into  two  parts:  one,  cuniprising  the  preliminary  crushing  anil  drying 
operations,  located  on  the  northern  side  of  the  Quebec  Central  Railway  track; 
liif  ether,  the  mill  proper,  located  on  the  southerly  side  of  the  latter.  ( 'oiiiie.xiou 
iitwecn  both  establishments  is  effected  by  a  .'JO"  overhead  con\e.ver,  i'">.")  tt.  cen- 
iiis.  rising  with  an  angle  of  17°. 

The  northerly  part  of  the  mill  comprise-:  one  Ji'  ■  :jli",  and  one  'M"  x  IS" 
l':irrel  jaw  crusher:  both  placed  on  heavy  concrete  foundations;  liucket  eU'vators, 
iiiid  two  dryers:  one,  an  ordinary  .5  tube  "  Campbell;  tiie  other  a  '  Campbell  '  with 
friTi  attached.  A  I.aid'.aw  compressor  delivering  l.JuO  cubic  feet  of  air  per  minute, 
housed  in  the  same  building,  furnishes  the  necessary  power  for  the  machine 
roik  drills. 

The  phint  is  so  arrange<l  that  the  rock  coming  from  the  iiuarry,  if  suffi- 
ciently dry  for  milling,  can  pass  direct  from  the  big  jaw  crushers,  over  the  main 
"fi"  belt  to  the  mill. 

The  electric  jHjwer  i^quipment  for  thi-  luachinery  consists  of  one.  l.")!!  horse- 
puwer  motor  to  drive  the  crushers;  one  50  horse-power  motor  for  the  dryers;  and 

•  luc  L'oO  horse-power  motor  for  the  <'onipressor.  All  this  machiney  is  housed  in  a 
Imilding  50  x  70  feet. 

The  mill  proper,  on  the  south  side  of  the  railway  track,  is  of  a  somewhat 
Irregular  shape;  resulting  from  the  almost  iinique  arrangement  of  the  different 
milling  machinery  employed.  Two  snniU  ore  bins  receive  the  rock  from  the  30" 
(onveyer;  and  any  overflow  caused  through  temporary  mill  stoppage,  or  other 
causes,  is  delivered  into  a  huge  SOO  ton  reserve  ore  i>in.  The  mill  stuff  is  handled 
liy  two  separate  units:  each  unit  consisting  of  four  gyratories:  care  being  taken 
tluH  the  fibre  is  separated  from  the  rock  after  each  crushing  operation  and  placed 
iito  the  collecting  chambers;  .'5  cyclones,  and  all  the  necessary  scre<?ns,  sieves, 
fans,  and  collectors. 

F.ach  gyratory  is  actuated  by  a  100  horse-power  motor;  and  each  of  the  0 
cvclones  by  a  125  horse-power  motor.  A  modern  feature  of  this  mill  is.  that  the 
entire  electric  pcwer  e<piipment  is  jilaced  in  a  compartment  entirely  separate 
from  the  mill  operations,  thus  protecting  the  electrical  appliances  against  the 
sharp,  flying,  asbestos  dust. 

riie  main  building  measures  96  x  ISO  feet,  and  is  a  very  substantial  struc- 
ture, placed  on  heavy  concrete  foundations.  The  tailings  of  the  mill  are  handled 
liv  an  automatic  aerial  bucket  conve.ver,  which  permits  of  a  dumping  height  of 
over  100  feet.  Twenty-two  motors  of  2,075  total  horse-power  are  distributed  over 
llic  whole  mining  and  milling  i>lant;  the  nltimate  <laily  capacity  being  750  tons 
of  mill  rock. 
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The  Johnson  Asbestos  Company. 

I.ocalihi.     'riietlord.  Que. 

Maiiuijir, — A.  S.  .Idliiisdii. 

Jli:iiit  (>/Atf.— Thi'tl'ord,  Que. 

I  hi  orininiti'i/.-V  ihUt  tlif  laws  ,,(  tlii'  I'roviiic-     T  Qucliec,  in  ls>,-,. 

Aiillioiizi-d  fV)i-/7fi/.— !i>L>.j(),(MK),  ull  imi.l  up. 

Miiiiii;/  hiiiiU  /icW.— Over  l.U(M»  iicrt'-  ii;  Tlicllnnl  and  Black  Lake.  Hi,> 
priiii'ipai  iiiiiiu  is  located  (iii  the  iinrllica>t  |Mirtii,ii  (if  lot  l'7.  raiiHc  Vi,  'riictr.  r-l 
tOWIIsilil). 

.S'lDithrr  of  mm  (•/;i;-/o.//( ,/.- Full  forc.>  at  '.lie  Tlictford  iiiiuc.  IT,".;  at  il,r 
lilacU  l.akc  iriiiK".  1l',"i. 

This  ('urii|iaiiy  was  the  i>ioi;eer  in  the  asl  estus  industry:  their  o|>iTai;on~  \\.i\- 
ing  eoninii'Mced  in  IsTn.  At  pre-ent,  two  ipiarries.  with  si-parale  plants,  aie  in  op,  - 
lUion:  one  at  Tlictford.  ami  the  other  at  Hhiek  Lake;  the  Thetford  idant  htin- 
the  larger.  At  the  Thetfonl  mine  the  main  (inarry  is  lo<-ate(l  aloni;  the  noiih- 
westerly  boundary  line,  and  is  sepurateil  froio  the  great  (pnirry  of  the  Bell  .\-l..-- 
tos  Company  otdy  hy  the  inirrow  ridge  of  a  granitic  strike  in  the  direction  ni 
the  east-wes  ,  ,ie.  In  shape  it  is  irregular:  having  a  total  length  of  T.Mi  fi.  i 
and  width  of  :'l)out  .'i.M)  feet.     Four  jiits  are  being  worked  inside  the  ((uarrv   :it 

the  present  time,  and  their  varying  depths  admit  of  u  s' stennitie  e.xploitali I 

the  a-hestos  deposits.  Nino  ealde  derricks— mostly  of  the  stop-log  type  aiv  m 
operation.  The  nuijority  are  located  in  the  son'!ierly  side  of  the  (juarry  :  thu^ 
facilitating  ami  concentrating  the  Imisting  and  transportation  of  the  rock.  Thi  y 
are  operated  hy  !)  hoists,  most  of  wliiili  are  located  close  to  the  derricks.  One 
power  station  contains  ;!  eal)le  hoists  and  2  Jenekes  hollers,  of  :.',-)n  horse-|i(mrr. 
which  also  deliver  steam  to  ,1  machine  drills.  The  serpentine  soinetiinos  show- 
small  dikes  of  grunulite,  running  through  the  rock   in   irregular   fashion.      Tlic 

grounil  in  which  this  (piarry  is  lieing  worked  is  ( sidered  one  of  the  richest  m 

the  district.  The  Company  is  reported  to  have  shipped  more  crude  than  any 
other  concern,  and  the  product  is  known  for  its  quality  all  over  the  civil  ,| 
world. 

The  extension  of  asbestos  bearing  ground  t(.war(ls  the  south  is  establi>hed  1  > 
several  outcrops  which  were  accidentally  disi^ncred  by  making  a  deep  ditch  f.  r 
a  pipe  line  across  the  property. 

The  output  of  milling  material  i>  handled  by  two  mills:  one— tiie  old  m  II 
near  the  western  (pnirry— having  a  capacity  of  about  i'(M)  tons  of  rock  per  chi-, , 
and  ani>ther  mill,  jmrtly  rebuilt  lately,  with  a  capacity  of  about  .'iitO  tons.  In 
double  shifts. 

The  plant  in  the  older  mill  consists  of  two  horizontal  boilers;  one  .10  hor-r 
liower  Corliss  mill  engine,  driving  a  rotary  dryer.  Is  feet  long  and  30"  diametr.  ; 
dynamo:  and  crusher;  and  n  secoml  Corliss  mill  engine  of  0  .  horse-power,  d 
ing  the  mill  iiroper:  which  contains  2  jaw  crushers;  2  pair-  of  belt  rolls;  picki    : 
tables;  fiberizers;  screens;  blowers,  etc. 

The  other  .'lOO  ton  mill  is  locate'  listauce  of  S(XI  fct  south  of  the  b  .' 

quarry,  and  consists  of  two   -epara  ns;   the  crush'    .i   aju!   the  fiberi:'!   - 
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two  large  st.ire  houses;  carpenter's  shop;  girl's  col.l.iug-shcd;  men  s  eohhing-shed, 
and  a  numher  of  small  buildings  for  hoists  and  acccs>ories. 

riie  miners  live  near  the  mine  in  comfortal.le  hou-es  l.iiill  and  owned  l,y 
the  Company.  These  houses  form  a  conspicuous  pan  of  the  town  of  Tlietfonl, 
and  their  neat,  clean  c.mdition,  contributes  in  a  large  measure  to  the  generally 
'"iiifortablc  appearance  of  that  place. 

The  Johnson  mine  at  Black  J^tke  is  located  on  lot  27,  ne.xl  to  the  propert.- 
■if  the  Fnion  Asbestos  Company.  The  main  pit  on  the  slope  of  a  hill  nica>iire> 
■ilKHit  ;!5U  X  -M)  feet,  and  about  1(H>  feet  deep.  Asbestos  o.'curs  in  veins  running 
111  tlie  centre  of  seamy  iiartings.  similar  to  those  described  on  pages  4!l  and  50. 
At  ..lie  iilace.  seven  veins  from  }"  t..  1 V'  wide,  and  running  paraUcl  to  each  other. 
.(■rc.,liserve,l.,.,.veriiigat.ital  wi.lth  of  li  feet.  The  serpeiitiiic  is  niasMve,  and  cx- 
'iiliit-.  in  a  less  (l<>gree  than  is  observed  elsewhere  in  the  district,  the  effects 
t  cni-hing  or  displacing  forces;  hence  most  of  the  veins  appear  in  thi'ir  original 
I'flM.-ition.  Five  cable  ch.rri.'ks  are  in  use.  ..pcrate.l  by  -J  special  .•ableway  hoists 
iuid  :;  double  drum  hoists.  After  extraction  of  all  the  crude  by  haii.l.  the  fines 
iind  tile  tnlliiiL'  rock  are  dried  in  a  rotary  dr.ver.  which  is  jilaced  in  a  separate 
'iul.ling  near  the  ipiarry.  and  from  thence  they  are  transporti'd  t.i  the  mill. 
Tin-  1-  a  four  storey  building,  and  contains  all  appliamvs  for  the  handling  of 
■;."|0  I.  us  of  asbestos  rock  in  n  double  shift.  Xo  cy.'l.iiie.  are  ii^,..! ;  the  fine  crusli- 
■"?  b-  ing  done  in  belt  rolls  and  fiberizers.  The  boiler  jdant  lor  the  mill  is  com- 
Pusi.l  .if  two  horizontal  boilers  of  li',")  horse-power:  each  provbled^  with  feed  water 
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litiiU'r.     TlnTe  ore  two  mill  •■ngiin's — t'lU'li   1.")(»  linr^c-powtT  tuiidcm  ooiiiin  .1  i 
Thf  mill  is  liKhteil  liy  clcctri.'ity,  pcnrraliMl  liy  a  UK)  litrht  dynnmo,  uml  di  >. 
Iiy  11  10  li(ir>c-|)()wor  liitfli  spcccl  cnniiio. 

The  lingr  Asbestos  Company. 

Localilii.     Ncjir  Kii>t  JiroiiKJihiii  statiuii. 

.•^iiliiiiiitiiKlfiil. — Julia  I'fiiliule. 

Jlfdd  Uffice.—  V.nM  Broiifflituii,  (^ii-. 

Autliorized  rd/i,/,;/.— jjiJlHi.iMIO;   IJuiid  issup,  $20(t,(HI0. 

MiniiKj  laiitls  A.W.-  (14  ncri-^  mi  wi'st  halt'  of  lot  Vi,  raiinc  VI     in  foe  sirni.l,- 

.\  limlicr  of  III!  II   fiiljilininl,      711. 

<)|icr:iti<iiis  were  (•(Hiiiik cd  .,u  tlii-  proiicrly  in  1!)IU,  and,  with  fci\  iiitii  1  ii;- 

tions,  have  I.lcii  I'arrifd  (in  cvfi-  >ini'«..  Tlie  main  jiit  is  located  in  the  11. nth- 
easterly  part  of  the  property,  almiK  the  southerly  eontact  with  the  schist  furm;,. 
tion;  has  a  main  trend  of  northeast  .'.!>  ,  and  measures  .VZ't  x   1(N>  feet,  ari^l  ij, 

feet  deep.     The  serpentine  itains  -slip'  tihre  ahuudantly  distrihuted  tliminfh 

it:  the  extrai'tioii  keeping  well  over  7  I)er  cent  and  sometimes  reafhing  1l'  |i,.r 
"•eiit.  SotiK!  of  the  fihre  occnrs  occasionally  in  veins  showing  the  etTeets  of  n„'k 
l>ressiire  and  displacements;  hut  not  in  such  (luantities  as  to  invite  the  pr..(lii(- 
tion  of  •crude.'  All  the  rock  passos  through  the  mill,  and  delivers  white  -ilkv 
iihre  of  excellent  quality. 

The  hig  quarry  is  operateil  hy  :.'  cahle  derricks  of  tin-  tail  rope  type.  li.. 
milling  i)lant  consists  of  dryer  and  crusher  building:  the  mill  proper:  aii.i  tlir 
power  house.  The  following  np|>liances  and  machinery  are  Installed;  1'  jaw  i>iii-li- 
ers;  1  (.I  tube)  ranipliell  dryer;  rotary  crusher;  a  16"  ruhher  belt  coiivc\er: 
fiberizer;  ,'!  cyclones,  and  all  accessories;  a  250  horse-power  Corliss  mill  ent-iiie; 
and  a  1.")  horse-power  engine  which  drives  a  itM)  light  dynamo.  The  power  Imi^^e 
<oiitains  •>  .Tenckes  tubuhir  boilcis,  having  a  total  capacity  of  :\0(\  horse-)i"»ir. 
The  finished  product  is  caitt^l  to  the  -tntiou  grounds,  where  the  rompany  li;i- 
crectcd  n  storehous(>  IflO  v  .'0  f(>ct. 

The  Robertson  Asbestos  Company. 

Lnralihi.—Ymw  miles  from  Thetf;,    '    Quo. 

Mnn,i;iliiq  Director.— :S.  U.  Oiickett.  Montreal. 

Siii)('rinteiu]eiil.—W.  .T.  Woolscy,  M.E. 

Jliad  O/^cc— Thitford  Mines,  (^ue. 

/Hror/iora/cJ.— I'nder  the  laws  ,,f  the  Proviiu'c  of  Quebec. 

.1  ulhorizcd  I 'a/)i7a/.— .$9.")0.00( I. 

Mininn  hiiiils  Iwhi.—Hm  acres.  <-omprising  lots  l:!.  It;,  and  17.  range  IV  ,iiii 
lot  13,  range  V,  in  the  township  of  Thetford. 

Numher  of  men  eniiiiofied. — 140. 

This  (\inipaiiy  commenced  operations  late  in  the  spring  of  lOOS,  on  1'  Ifl. 
range  IV,  and  it  is  a  sign  of  remarkable  energy  and  enterprise  on  the  p^i  '  "f 
Messrs.  Dnckett,  and  W.  Smith— the  then  resident  manager— that  durin  the 
one  year  followiiig'.  nut  ,,||ly  wtis  ilie  jjroperry  thnroughly  explored  and  dcvr'  i|nM 
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T  futiirr  oiMTiitioii-.  Iiiif  II  ii'.iHlrrti  JiHi  Urn  mill  wiili  all  <-iitii|(  l.iiil.JiiiKs  was 
..M.ilili'tf.1  us  wril;  tlill-.  iilUiwiriK  tin-  lir),'iniiiii«  of  ix'Ulul  wurk  in  tli.'  luoiilli  ul 
.1  in.;,   IlKl'.t. 

The  mill  it  iiiiicim-  in  its  rim-truilicti,  himI  llir  niil.v  ..no  nl  its  kind  in  tlio 
,ii-trift.  Mr.  W.  Smitli— now  mumincr  ..l  tli.'  liill  .\-li<"l..s  Mine:*  wu-  ilu'  .Ic 
■  liiiifr:  Iniviiitf  Innl  a  mc-t  varied  ixpiTi.niv  a-  a  mill  >ii|Krinl(ii(li'nt  r.virin).'  a 
]«rii'il  of  many  ji'ur».  lit;  i DncciviMl  tin-  ni'w  iijca  of  (liviiliuj.'  the  M'|iara'ion  nl 
•hi'  tilire  from  tlie  rwk  into  three  di-itinet  operation'*:  (1)  ihe  etii^bin^r  and  ilr.v- 
,i(r;  r2)  the  re-fru»hinjf,  ami  CD  the  final  disintcffralion  i.i  c.vclones. 

Tlie  mill  is  located  in  the  "ontliern  part  of  the  property,  on  a  tientle  >lopi'; 

;lif  mill  stuff  heiii^  delivered  from  tlu'  mine  ovir  an  elevuteil  truck  .lireet  into 

111   ore  liin  of  the  crusher  and  drver  huildint;.      The  hilier  mcusurea  :iil      To  fiil, 

.aid  contains  one  l'"ariel  crusher  :!(•"    ■    Hi";  iinoilicr   barrel  cru-her   Iti"  .>.   U>", 

lid  one  Cauipliell  drver.  actiiateij  liy  a   KM)  horse-power  motor. 

The  recrushiiit,'  Imildinu  measures    1;.'   •   .■,  t   f,.el.  ami  receives  tlu'  rock   in  a 

:<»>  ton   ore    hin,    tliroiij;li   a    i'4"    nihher   licit    vi'.vcr.      Tlie   rock    then    pas-i-s 

throujrh  u  siziiiu  -sieve;  the  oversize  lieinj:  treateil  in  a  \o.  :.  crusher,  and  the 
riiic  nuiterial  from  tins  sieve  as  well  as  from  this  crusher  falls  on  a  4  -  10  ft. 
•irccii,  where,  for  the  first  lime,  tin-  liherated  a-hestos  tihre  is  taken  up  through 

-.iction.     All  materinl  is  then  treated  in  a  s md  N'o.  ;!  if.vrutor.v,  and  suhseiiuent- 

!>  in  a  Hutterworth  and  Low  rotary;  care  ln'iiiK  taken  that  in  all  these  o|)orntions 
:iny  freed  fibre  i.s  taken  up  from  the  sieves  hy  auction.  A  loo  horse-power  motor 
liri'cs  all  cruslu-rs.  sieves,  and  screens,  in  this  Imildinfr." 

.V  ll!"  helt conveyer  driven  liy  a  10  horse-power  motor  carries  all  the  material 
fr.mi  the  recrushing  Imilding  to  the  <ire  hin  of  the  cycloin'  huildinn;  the  latter 
niea-iirinff  10  x  52  feet.  Two  cyclones  mountc<l  on  solid  concrete  foiindatioiis, 
and  I'lich  driven  hy  a  100  horse-power  motor,  finally  disintcHrate  the  material; 
ivliilc  six  0  X  ll?  ft.  screens  ami  two  additional  4  x  lo  ft.  screens  are  utilized 
;u  ilie  separation  of  the  fihre  from  the  adherinti  rock  (larticlcs.  .\  100  hor-i- 
lii'Wcr  motor  is  used  in  drivinsr  einht  screens  and  a  like  numlier  of  fans.  Tlie 
resulting  fihre  is  prnded  into  three  (lualities;  N'o.  I  spinninfj  fihre;  N'o.  II  and 
No.  Ill,  paper  stock. 

In  addition  to  the  mill,  there  h  an  office  Iniildini;  Id  ■  l'I  feet  and  twn 
»tcircys  hiph ;  hlacksniith,  machine,  aiul  c'arpenter  shops;  a  lioardint;  house  20  >: 
?4  feet — aecommoilatiiiR  2S  men;  and  another  Imardinjr  house  .'iO  x  42  feet  with 
kitc'lieii  l(i  X  l(i  feet  attaclie<l — acconimoihitinj;  2ii  men. 

.\  railway  sidinp,  one  milt?  lonp,  to  connect  the  plant  with  the  main  lino 
't  tlir'  Quebec  Central  railwa.v,  is  now  in  course  of  construction.  A  storehouse 
.'O  ■  ;ir,  feet,  located  at  the  foot  of  (he  cyclone  iiuildinjr,  facilitates  the  bandliiiR 
"f  till'  finished  product,  as  well  as  of  all  supplies  for  the  mine;  the  cur  track  of 
tlif  riiilway  sidinp  leinp  iilaced  rifrht  in  the  middle  of  the  same,  tl;e  fidl  It-  '■ 
die  buildinjt. 

The  mine  proper  is  located  on  the  side  of  a  hill,  at  a  distance  of  about  ,"iO<l 
fwt  from  the  millinp  plant,  and  consists,   so  far,  of  several   open-cuts   into  the 


'  "^iiirp  writinK  the  above  the  niillini;  plant  has  been  rhanueil,  and  at  the  same  time 
tile  I    iiaeity  increased  to  six  cvcionis. 


iOS 


liilUiclr;  111.  iuMf  iliTrioks  li'iiiK  u-f<l  in  tlicir  o|KTutioii.     A  very  largo  un  . 

of  >lri|)|iiiiK  Im-  1 11  iliiiii-;  uiid  tlii",  tmcftlitT  with  tlie  ilevcloimieiit  i.-i)ii-i.. 

({iiiiii;  on,  larililati-  llir  -Iml.v  >>l'  tlif  |iri"liii-tivt.  M'r|«-ntini'  Ix-lt  in  tiiiit  r.  • 
rnrlliiT  imrtiiMiltir-'  <>t  wliii'h  nn-  nivcn  uu  piiKo  till. 

Till'  iiimIii  "iM'n-i'iit  i-  L'lHi  ffcl  \«nit,  iinil  T.'p  leot  w  iili-,  with  u  nx'ii  line 
Icit  iiMiiiK.'.  Thf  cxMo-cl  -crpihtiiK'  i<  111  the  Kii''t  Itrnnifliti'ii  t.v|)«',  wi 
ilitTiTftii'i'.  ii.i.Mvir.  tluil  thi'  tiliri'  i-.  fur  ihi'  (trtiitfr  part,  iiroscrvc.l  in  itt  ma 
ih'pii-itidii ;  ihii-  viflcliiij;  a  vrrv  -ali^r'H-tiir.v  amount  ■'!'  i'ru(h\  On  thf  . 
li.iii.l  ill  niiiipari-i'ii  with  thf  Thcllni-il  tilirr.  which  cxhil'lN  pfciiliar  chirk  -li 
wiicn  in  silu-\Uv  a^lii-li.-.  i^  «rc«'ii  and  .vflh>wi«li  (irt-cn  in  <'oliitir;  tho  drann 
tiliri',  hipwcvrr.  ii>-<-  imtliintr  of  it-*  sill<iiit'ts  and  ton>iii'  -trmiftli.' 


VSHIsTdS  I.n< MKiNS  AM>  rifnsriHTS. 

'J'licre  arc  ipiitc  a  iiiiniln'r  of  a^lic-tus  loi-atiuns  and  nrospui'ts  all  throin^l.  tii. 
a»|p«'stip»  rcKiMii ;  c.n  >"ni.-  .  ;   whirli  cnmiKli  work  lia^t  bceu  done  to  denion-iiui.^ 
till'  I'Xtcnt  I  f  the  a«lii'-tii>  iodi-^  and  to  warrant  the  expenditure  fur  the  eri't.'ti' " 
milling;  phiiit-;  whih-  in  iilher>  niil.v  >inall  oulerops  are  in  evidence,  which  .yi  • 
hi'  further  expicreil  licfnrc  aiiv  intcllinent  npinion  can  he  exiire».ed  aliniit  ll    i  i 

Cmnnieiicinn   with    tlie   niii>t   mirthca-terlv    loinitiuiH,   and   proceeding'      i  , 
southwesterly  direction,  the  Mn»t  proniincnt  locations  urc:-- 

SutiUiwi'i'l  liiilf  of  Lot  1.1.  Iliniiie  III,  Tuifii/ihiii  of  Itroiujldon,  County  »/ 
liiiiiii  t — known  as  llie  '('Iklm  '  I'ropvrlii. 

i"hu  iiurtheastcrlv  tcrniiiiu^  of  the  productive  serpentine  htdt  i:-  found 
the  westerly  part  of  this  proiHTty;  no  outcrops  of  value  liavinj?  lieeu  discvcr... 
farther  than  this.  The  helt  crosses  the  property  at  a  distance  of  S(K)  feet  -"Ut! 
of  the  main  road,  its  width— on  account  of  the  ovurlyiiit;  humus— could  ml  i. 
I, -tahlisheil,  hut  the  outcrops  seem  to  indicate  that  this  width  is  at  least  T'l  I'.ii 
The  principal  work  has  h-'cn  done  on  the  portion  close  to  the  concession  road.  :ui  i 
consists  of  .'.  pits:  -1  of  which  are  M)  feet  apart,  and  are  in  ashestos  ground  of  tho 
>lip  tihrc  (piality.  measurintr  I'O  x  10  feet  and  4.'i  x  (i  feet,  respectively,  with  .; 
depth  varying:  from  i'  to  5  feet.  The  material  on  the  dump  shows  a  silky  tilm 
in  tine  tis-ure-  of  dark  green,  much  twisted  and  shattered  serpentine,  and  tl  'I'tr- 
—as  a  mill  test  has  shown— a  good  commercial  article.  There  is  not  cii mfh 
work  done  on  the  property  to  justify  the  erection  of  a  mill;  the  results  in  thf 
excavations,  however,  encourage  further  development  work.  ^  siding  from  thf 
property  to  the  railway  would  cover  a  distance  of  aViout  ">\  miles. 


Xorlhca-H  liiilf  of  Lot  13,  RiuKje  IV .  Brougliton— known  as  the  Mitkr  M"'-- 

This  property  was  worked  for  crude  some  twelve  years  ago;  the  residue,  ■  .viiip 
to  lack  of  treatmi'iit  facilities,  having  heen  thrown  on  dump.  A  quantity  !  tli' 
latter  was  shiiiped  to  the  Glasgow  and  Montreal  mill  at  Black  Lake,  and  i  -leii 


•  Siiiit!  wiit'  1^  til.-  ..liovc,  the  capacity  of  the  mill  has  htm  IVr'TireirrA  by  t!i- 
tion  of  i  cyclones.    The  for-idations  for  the  new  structure  were  coiiinienced  in 
ber,   190fl,  ami   tlie  whole  plant  is  .-jr       led  to  br    ready   in   June,  1910. 


tut  ultlioiigli  thu  iimturi.il  |.r.,.l.i.',M|  «„,  .,1  ■.N,.,.||,.Nt  .I'l'-IHi,  tl».  ,a,,.-,u..  \u,uU,' 
.l.arKu,  were  ol.viou.l.v   .iK„i.,.t  mi,.|,   ..   .•,.,„•-,•.      II,,.  |.ri.,  •ipal   «.,rk   .l.,,,..  ,'„„ 
,.,1.  of  u  |.it  r.   .    10  f.vt.  uihI  -o  t....i  .|„.|,,  ,„  a  „„...|,  ,>,„,,, .r...t  ,.,„|  ii-.„n..l 
-riwitiiii.,  .■oiitui.iihK  .:i|,   til.r...     Tl.i»  .1111    1...   ,l..arl.v   prr.-.  n,..|.  ,-,„.,. ,,,1|^    ,,, 
d.:  «..btc.ri.  Mv  o(  tl...  |,it,   .WuT.    tl...  wr,t.r  .xtra,!.-,!,   „,  a  in.ii.lMr  ,,1  ,,|a,.- 

,uia..  exc-ellei.t  Hl.ro,  ,|..,i«nut.Hl  .h   .No.   |  ,„i!l  Hl.r...      11 L.t  wuIU  mI   ll.,.  ,.„ 

..■xlul,it  «...«!  iiiilljhu  mat.Tial.     On  tl.r  MunlaTu  «all  tl,,.  ,,T,Kutii..-  i>  ,„„r,.  „f 
.  massive  t..liatr.l  slniotun.,  ,lip|.in«  to  the  north   un.|,.r  an  uriKh-  -I   uhoiit   i;.", 

.Wr.M-.     Ah.nK  thr  l„Ml,li„K  ,,|, ,  a-I..Mn.  ,„.,.„rs  i„  ,|,..  1,,,,,,  „|  ,|n,wn  „ut  anil 

f.> -..n„.  fxtent  m.r.  .>v.l  \Au-:  tli,->   ar,.  I..,,,,,!.  ,,n  .l.-.r  ,.xanunali.,„.  I,.  ,.,,„- 

tail    exi't'lli'iit  tihri'. 

There  uru  <iiiite  11  nni  U.t  ,.I'  .n,all..r  ,,ir.  n,  tli,-  M,-iMit>.  all  M,u«ii,i;  ,..,.. 
..•i.tino  and  tihruii,  r,..U.  ami  in.llc„li:,^r  tl„.  ,.xt,.nt  „t  tl,,.  I„.|t  (,.  ,|„.  „,„||,. 

I'ho  .lumpH  r.'>nltinB  lr..n,  ,-arl.v  .,|K.rali„n,  in  tl,..  main  pit  oxhihit  k,m«I 
mill  inahTini;  and  «  mill  U-^t  with  1  I.Jm.  p„n.„l,  ,,1  ru.-k,  lak.n  Ir.an  sov.,, 
.Iitf.r..nt  pla.-.-.  an.l  mi„l..  in  the  mill  ,,|   tli,.  Ka,t,.rM    lovM^hip-  A,l,..,t,„  (■,„„. 

luiiv,  (fav..  an  fxtrai-ti..,,  „f  1.:!.-,  m.K  ,,|  lil.r...  ,„•  .;..-,  p,,r  ,,.„t.     Th..  .•xtra,.ti,,n 

■  t  N...  1  til.r..  was  v..r>   hinh,  and  am>M,nl<.d   |.,  nsir   11   p,.,-  ,.,.„t     a   n -nit   n,,t 
"Iti'ii  (ilitaini'd  ill  mine  nf  ihi-  da**. 


<oulhwcst  half  of  Lol  l.l.  l!a„t/r  /r,  n,ou,,hlon-k;w,rn  a,  llw   Hoy  Oulrro,,,. 

Al».nt  1,(MH)  fc't  in  a  n.,rth.'a.-t..rl.v  ,lir,.,.ti.jn  from  tho  oon.-i.s,ion  n.ad  IV- 
V.  :!  small  pits  show  tliL.  uxtcn-ion  of  tl,..  l...|t  in  a  <..nthw..sterl,v  .iirwiion,  with 
thf  si^rppntilie  mut-li  >hatt.T.Ml.  duo  to  atn,.-|.h.Ti..  aK..|i..i,.- :  it  api-iurs  taN'o^o, 
aii.l  when  exposed  to  tlie  air  takes  a  whit.-  tarnish.  Soin,.  t;„o.|  >lip  Hhre  wa-  s,.,,,' 
Ill  the  era.'ks  und  intersti.'es  ,,f  tl„.  M'rpentine;  a  -mall  p..r....ntat.'..  of  it  l,..ini{ 
I'riitl...  The  property  is  ....ver..,!  h.avily  with  '.  i-h.-,  an.i  no  fnrth.'r  inve-tiKa- 
tii  II'  .'oiil.l  In-  made. 


.\oill(,„sl  lu'lf  of  1.1)1  l.l.  liiuiijr    I'. 

.\  k'.iod  deal  of  prospe.tinK  uml  exploration  ha-  h,.,.,,  ,l„ne  all  over  thi>  pn.p- 
erfy,  with  the  result  that,  el.is..  to  the  sonthwot-norlheast  divi^on  line  of  th.. 
Iiropi-rty,  good  slip  fibre  siinilnr  to  th.'  oeeurrene..  on  the  sontlieasterly  part - 
now  worked  by  the  n.iston  Ash..stos  C.mpany,  was  .lise.,vere.l  in  a  small  pit, 
Hosi.  to  the  northern  ennta.-t  with  th'.'  Kchist  f..nnation.  The  re-ults  so  far 
ol.taiiied  encourajte  further  expl.miti.m  ami  di.v.Oopm.Mit  work. 

Xorllii-a.H  —(Htlsl)   pnii  of  Lol  hi.  nuiujr    17/,  llniiinhlon. 

Iliis  property  is  located  between  that  of  the  Brounhton  Asbestos  f'ibr."  Cnni- 
raiiy,  to  the  southwest,  and  that  ..f  the  Eastern  Townsliips  Asbe>tos  Company, 
to  till,  northeast.  There  is  a  laive  (b-velopimiit  of  serpentine  ..n  this  pn.perty; 
'■"iitaiiiiii}'  t(-  .Ills  the  sontliern  boundary,  and  more  especially  to  the  southwest, 
a  prnclaetive  stretch  of  asbestos  rock.  Several  small  pits  have  been  ma.le  in  that 
■  --^'-•' -  ' «  iii.ii'ri.i,  ..,   -...-1  .[,,;,, iti .      Ill:-  ^treirli  ir-  a  ronliiiita 


sot 


hn.' 
I  111-, 


liiiii  i)f  tin-  priMliii-tivo  ii«U'«tM-.  riM'k  iioh-  uiirknl  li.v  tlir  liniiiuliloii  A-l'i-tio  I  k  r 
('i>iii|mn.v,  mill  uUu  of  iIh-  Miiiifri'ttl  iiii'l  (ila-Knw  ii-U'.li>»  |ir.i|NTty  to  tl«»      mi,. 

I.ul   l!f.  Uiiii'ii    Vll.  Hruutililiin, 

Tlii*   is   lh<t  "ilil    Krii'iT   proinrtv,   wliirli   ttu«   wiirknl   "uiiu'  J^'ur<  uku.      h, 
MTpfiiliiio  liiiH  II  i.liit.v  «iriirtiirc,  iiiul  iiiiituiii"  u  iiiiiiil'ir  nf  «iiiull  vt'iiis  in  ■    • 
thu  oUtiTiiim.      Miliiiiif.  hiiwi'ViT,  liust  Ufii  uoiiliiKMl  to  II  iM'i'iiliiir  vein  win.  i,    . 
(li>vi'li)|H'cl  on  till-  »oiitiifii»t  iiiurKin  of  the  -criwiitini'.  I'lii'i'  I"  tli<>  ■•onliui 

tliu  oviTlyiiiK  wlii«ei.-«!  ^Iiitt'*,  wtiirli  hiivi'  nt  tlii^  |>ii ii  <ii|i  to  tlic  noutli.  m 

nil  iin^fk'  of  •!■>'. 

Till!  usbf^to'  Mill,  wliirli  ill  iilaciw  ii>-iiiiic'  a  lliiiliiii»->  ol  ID"  ami  lu'  ',  !  1 
lows  a  wall  of  wjfl  tali-o'v  ro.'k  of  ^-oapslonf,  from  li'"  to  11"  tliok.  Iliv  .iil.Iiv 
of  llif  a-U-to=  i-  cxcflli'iit  ;  I. lit  till  vriii>  aro  irri'«iilar.  -plittiiiK  n|>  -oniri^'i. - 
into  tine  striiiKs  ili— nninaliil  lliroii«li  llir  MTiH^iitiiio.  ami  at  ntliiT  plaii-^  in 
and  forniintt  a  roiitiniiiHK  liail  for  almnt  UN)  (wt.  Soiiii;  of  tin-  slmrtir 
appi-urs  to  ho  MUni'wInit  «titT  ami  liar. I  in  tiMiiri'.  Wlierfvor  the  vein  a-n 
a  larKti  ^i/.e,  tlio  t-'  was  soft  ami  ^ilkv.  Tliri'i-  r.lnift^  woro  Mink  to  a  ilrpt 
till,  til',  ami  T""  '      ,,   K'^IKMlivolv,  follow  iiiK  tlir  :.|iipf  of  the  ^oap^tonr. 

>»;('// ici.i/   lidlf  of   l.iit    I.I,   Hiiinjr    I'll,  kiioirii   ii.i   Ihf    Titii'l'inii    l.nl. 

Clii-o  to  till'  northca-t.  -oiitliwot  raiiK'^'  ilivi^ioii  lini.'  in  the  xoiit'.aM- 
corner  of  the  property,  .1  niinilier  of  |pit!<.  iiunle  wveral  vear;*  ano,  are  in  ; 
U«l>estois  ifrouml,  on  the  eontiniioiis  licit  of  which  the  liroiinhtoii  Ashe-tos  1- 
(Niiiipim.v  ii  now  workinir.  The  principal  openintf  tneasnres  M>  x  L'S  tect,  wi 
depth  of  It  feet.  The  Uottom  of  thii  pit,  which  was  freed  from  water  at  lli. 
(lii,'»(  of  the  writer,  cxhihit-.  tine  a-hi-toi  vciiii  from  1"  to  X"  thick. 
«crt)ciitine  !icrc  i>  a  massive  rock;  -ihmvs  few  sinn^  "f  diiijoc.nion  and  trin  t 
and  exhiliits  excellent  iisliestos— n  .silU.v  fihre.  which  would  yield  a  tine  <\n. 
of  '  criiilo.'  Till!  southern  and  eastern  walls  contain  milling  material  in  a  cm 
sLrpeiitiiic;  while  the  western  wall  shows  rich  asbestos  mill  stuff,  also  yicl. 
some  'crude.'  The  continuation  of  the  productise  belt  towards  the  south' 
is  shown  in  I."«  pits,  made  over  a  lentfth  of  .")(H)  feet:  all  showing,  more  or 
tl''^  (X'curreiK'e  of  the  '  slip  "  fibre  ipiality.  There  are.  in  the  opinion  of  the  v.\ 
cnouph  outcrops  and  pits  on  this  property  to  warrant  the  erection  of  a  nnl 
plant. 

SoiiUiirrsf  Inilf  0/  Lo:   li,  liaiifir   VUl.  Hriiiajhloii .  h-iiown  as  th"  '  Tnsrh,:. 

firniicfly. 

This  property  has  since  been  acipiired  by  the  Montreal  Asbestos  Coinpic 
Tn  the  centre  of  this  property,  several  pits,  over  a  distance  of  li'.'i  fc.  ! 
made  in  a  cruslicd  and  hi'.'hiy  tissured  seriicntine:  the  fissures  eoiitninini;  <'.'■ 
out    asbestos  fibre — similjir   to  the  occurrences  on   the  Tantruay   property, 
distance  of  l.i.'O  feet  aloiin  the  division  line  of  the  property,  in  a  soutlnvc 
I'lreetion,  the  productive  serpentine  outcrops  on  a  number  of  places.     Kii-'li 
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iT  II  -irrtih  lit'  ."i.'iO  t'l^.i  fii«,iri|.  tl 


»•  I'oiiri-.iiiii  ri'Hil  iiff  ill  Hlin 


rfiM«l  mJllliiK  qiiiilit.v.      I'liiii-  fi.r  tliv  ir.Mf 
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iiriMJ.      Tlici  <'hiini|i|iilii  AmIii-Iii-  ( 


'I  tiiii  mill  luivi'  iM'fii  pri-- 


!hi'    III 


itllllllt 


ar  liitiirc. 


lull  lit  11  ciiiniilfi,.  iiiiiiiiiir  iii.,1  itiilliiii:  iilmil 


""1"'"^    f 'i'l>    tiiiik  ..v.T  ih.i  |ir..|i,.rlv.  uinl 


ifi-iii|i|iiiiMl   ill   il,, 


Xorthiirnt  liolf  „f  l.nl  14.  i;„„.i,   IX,  lt,„„,,l, 


■ill  hi 


A    l-nll-lllrnilill'   (lcVI'lii|)llHlll    III    MTIHIlllllf  I  X|.|.    ill    il 

iiciir  tlic  ciiiiccMimi  riiiiil  VIIIIX:  tli.'  ui.lth  ut   tlir 


ii'cTriiptiiiiit  of  ciiiiiitry  riH'k.  Ilmml'  trnm 


ir  ii'Ttlii'ii^ti  rl .  rxtri'iii- 
-rr|u'iitiiic,  wit!i  II  lew 


«IMI    fiTt,         N, 


M.-.ili  till-  pmiMTtv;  1,111  ...v.riil  ..l.i.i-  l„iv,.  |i,.,.|i  loiiiiii  „lii,.|,  I, III  f. 


Iia-  liri'li  (Il 

I'  iuTdiiif   likclv   priii|iii'«T<  111    tilirmi-.  MTpi'iitiiii-.     Tj 
tiiiM  (if  till'  tiliniii-  -I'riN'iitiiif  U'll  r.xpliircij  mi  i|,f  •  T 
I.'1'hI  uiitiTiips  (icrur  iil-ii  iilmiu  til 


H-i.rk  iif 


iii\   kiiul 


11-  i"  a  Hfstirlv  I'liiiiiinm- 

l-i-lliTcilll  '  priipiTt.v  ;  MiViTlll 


"rllii>rl,v  illvi-iiiii   liiu',  I 


1'     <'"ll lull      I'llilll      nllHVl 


ll    ulii 


liiriiiliiiii»c  o 


i  •  htVli 


H'twciMi   lot-   11'  ^ii'il    I: 
vrc,"  II  -.iiiiill   pit   lui,  iiiii 


Willi 


■  luality. 


Il,  whi'ii  ilrv,  tiiki'N  a  uliilr  liirni-li.  jumI  i\liiliit^ 


iumI.     (ll,,,.  In  tin, 
,iit    l.:.0(l  f,.i-t   fr.jiii   tilt! 

il<   ill  M I  tilinni-  -criioiitim. ; 

lii-ti,n  •  >lip'  tihre  of  ifood 


/.«/  /.(.  ItiiiKjf  .\  .  I; 


■ihlv 


A  hilly,  well  Hiiiiili'd  riiliic  irn--,«  tlii- 


litir.  ill  a  iiiii'tli--i,iith  ilirt'cti 
liiiriil.v  ti>siir<«l  ami  nt  pliii'c«  «i'l 


|iii,|i«Tt.v  iirar  the  iiurtlicust  liuiiiiihirv 


li-  rii|).'f  i-  ciiiiip.ivi.il.  nio-tly,  nf  a  ilark  ttn'fi 
li-tii.f  ^iipi-iitiiir.      Aliiiitf  tlu'  iiiiildic  liiu>  of  till 


lot  -tni-ral   ('Xi'avatiiiii>   wcri'  niaili'   mi   tin.   -trrp  -lope  of  tin 
til,riiii>  ><>rpciitiiic.  liiiiilar  to  tliiit  in  Ka-t   |{ 


tent  of  this  tilirmi-  ruck  appear-  to  In 


»■  mmiiitniii,   aiul  u 
I'miL'lilmi.  was  micmiiiti'rfil.     'I'lic  v\- 


iii-iiiiralilc;  hut   in   the  al 


cxtciiikHl  Work  on  the  pruporty,  ti>fiirf>  a>  to  -izc  of  the  ilt'posit 


iM'iirt'  ot  any 
in  not  he  jfivi'ii. 


EasI    half  of   l,„f    .'.   /.',/„,/,.    r.    Tllrlfonf. 

Tin's  property  has  since  hecii  acipiir.il  1,\  the  licrliii  A-h.-tos  Coiiipany.  and 
II  4  lyeloiie  plant  is  in  emirse  if  i  on-irintioii. 

A  continuation  of  the  proiliut ivc  a>lii-l,,-  rantre  ha-  hecii  di-i^ovcred  on  this 
'lit.  near  the  western  division  line.  Three  |iit>  have  heen  opened  over  a  ilistanee 
ef  l.MI  feet  in  the  direction  of  the  helt.  They  all  exhihit  ureeiii-h  -<-liiiti.se  -er- 
IK-iitiiie.  coiitaininir  a  white,  silky  a-he-to-  --lip'  tllire.  of  ^'..od  ipmlity.  In  thu 
cti-trriy  part  of  the  let,  float  a-hestos  has  heen  fmiiid;  indieatiiii;  that  the  pro- 
Jiiitive  holt  prohahly  run>  acn.--  the  propert.v.  The  devclo|,iiient  of  serixMitiiie 
I'll  this  property  i-  prohahly  exteii-ive. 


ire.v/  liiilf  of  L„l   .',  I,\i„,,r    W   •/     ■Iford. 

Several  exoavatimi''  in  the  ca-terly  part  .if  the  property  exhihit  a  fihrous 
■sriiiiitine  rock  similar  to  the  rock  fmiiid  on  the  next  lot.  The  principal  pit  meas- 
uri>  «  ■•  10  feet,  the  Imttoni  hein;;  in  t'ood  tihrmi-i  material. 

70(18—20 
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Lol  '.),  Uniifjc  r,  'Ihclfofl. 

Tlii^  liro|M'i-|v  Ii;i-  >iu(i-  l.vii  iHMiuircil  l.v  the  HiinnliMM  iiud  Audcllc  .\>Im    ■ 
Cuiiipaiij,  1111(1  ii  lllillill^'  |iliiiil   i~  ill  coiirM'  111'  criiliiiii. 

At  till'  I'uol.  mI  11  iiiiniMliiiiii'ii-  riili.'!'.  llii>  .-criic-iil  iin-  .  ut'Top-  on  mvitiiI  phi' . - 
.111.1  ciiiliiuu-  :icr(.--  tlic  lilt  into  tlir  Miljiicrnt  '■  '■  ■''•  -  t  N"-  "'■  II' 
uioiiihl  in-iir  llie  wc-lcrii  iMiiiinliir.v  luis  U-vw  str^  i  .'il  nM-r  -.ii!  ..-.,  .  il  1JI>  o 
ficl.  and  in  one  piin'o  ii  pit  nil-  >unk  snnic  K"  I'l  i  dip  in  :>  i  iri  ...aMininlai  .■  ' 
i.r  iisln'sliH  vein-.  'I'lii'  tilirc  wlirii  frolily  mined  ^  i.  a  uiv,  i.isli  ■i.lour,  iiuA 
si.in.'wliiil  ilitTcri'nt  I'mni  lliiil  Idiiiid  in  Tlii't  lnril  i.m.  !.:.;■•  lake;  lail  ul... 
ui.ikfd  np  into  tiliiT  inalrnal  appear^  In  pii-r>-  all  llic  ri'ipii-ili-  ipialitii-  ■  I 
^•ipimI  i-iiinnirri'ial  arlirlc. 

Till'   width   of   tlio    produi-tivc   -orpcnt iiir   hrlwcrn    "all>   of   I'oiinlry    r.icl 
'ho  plai-o  ahovo  rotorrrd  to,  i>  ahonl    ll"l  iVi-t.      'I'lio  lon^'tli  ul'  tho  pi-odiiol  i\i-  1.1 
-.1,  lar  availahlc  i~  ;.'rill  loot:  hut   it  -ooiii>  likol.v  that  additional  prodnotivo  tii-M,  i. 
niav  !«■  di^oo^c■l•l•d  fartlior  np  tho  iiiniintain. 


I.dl    III.    HdiKK'    r.    Tlirlfunl. 

■|"o\vanU  llio  oa-tori.v  l.oundar.v    in  tho  diroolioii  of  lot   '.>.  a   pit   -link   in   -.  i 
I'lntino  -ovoral  toot  doo|i  oxhildt-  a  nmnhor  of  asliosto-  veins  of  exeidlent  quali.v. 
No   olToi-l.    however,    lia-    heen    made    to   dolei   ',ine    (lie    exaot    ilinien-ion>    of    ■]„ 
pI'odnetiM'    holt. 

J,(>f    l-t.    Ilaiiiif    v.    Tlnlfi<nl. 

In  Ihe  niiT-llierly  part  of  this  properly,  -oino  deveiopiiient  work  has  1 n  .fi.. 

over  an  aroii  T.".(»  •  \M  foot.  'I'hi-  work  eoiisists  of  s  Ireiiehes.  one  open-ent.  ami 
f.iic  pit.  all  loialed  on  the  slope  id'  a  hilly  lidKo.  'I'h.'  prim-ipal  pit  on  the  i  ..i 
(if  the  hill  measnri-  ^.'i  ■  --'.-i  feet-  (deplli  on  aeeoniit  of  water  not  niea-nraM.. 
The  easlerly  side  of  the  |iit  exiiihils  solid,  ma-sive  serpentine;  and  over  a  -par 
of  S  X  (i  feel,  and  1>  feet  h  njr.  f-'o(«l  asheslos  iihre.  from  ,\"  to  %"  can  he  -mi; 
whieli  yields,  hesides  some  ernde,  {rood  millintr  ii^iterial.  The  dump  (doe  1..  tlii- 
,.lt  contains  milling  roek  and  waste;  Ihe  latter,  evidently,  not  liaviny  heen  lojii 

npnrt. 

The   next    iniporlant    work    is   an   open-ent.   at    a   dislani f    lo'i    feel    o    a.i 

easterly  direction   from   the  pit   ahove  referred  to.     This  cut  has  a  len^rth  .o    |.V' 

tVel.   i-  i:   fi-ot   at    the  entra and   '-'O  feet   wide  at   the   face  nf  the  cut.   uHli  :i 

lieijrht   of  Ihe  latter  of  1."   feet.     The  serpentine  is  highly  schistose;  hut  i 'an- 

some  Kood  'slip'  tihre  iind  vein  tihre—tlie  latter  predominatinj.'.  The  ilni 
trenches,  located  hetwopn  this  cut  and  Ihe  jiit.  serve  to  show  the  ipiality  ■•'.  \\v 
vock  all  alon;r  the  -lope  of  the  hill;  and  it  appears  prohalde  that  a  lar^re  ,|,  |..i-i! 
of  irood  mill  rock  exists  in  this  portion  of  the  property. 

Near   KliDiidis  Mlllx.  in   tlie  township  of   F/'eds.  several  ontcrops  of  ~.i  [u  n 

tine  have  1 n   fonnd  :   hnt.  so  far.   not    much   ashestos   has  1 i    foniid   li.   ■'■»-i" 

Tn  the  concession  of  Ste.  Catherine  on  the  road  east  of  St.  Sylvo-lre.  sm,  iv 
ploralion  work  was  done,  hnt  nolliint:  of  importane(-  was  found. 


I:  '^ 


I-    >Clli    c,M    lul-     III    ,1,1, 1     I  1, 


K;i<t  ,.l'  till'  iMilw,iy.  Ji,  ■riirltoni.  .-,i-|„.ntii,.' 
VII;  ,.M  Us  II,  i:,  „„,1  1.;,  ,.„„;..•  Vlil;  1,„.  u.  ,,,  ,,„,„.  ,x.  ,„„|  „„  ,,„^ 

"•   'i  '•'•."'"'    '"•  '•""^"'  -'^-     '''!"•  '•■■■•'-  '"   ^'11   -1 ■  1 1..  „.t  1m.|,„„'  ...  ,l„. 

l-.l-nv,.  v.n,.,v.      In  A,U„„.k..v,.n,l  „„„.,■,,.  ,„•-,„,„„.„ „„  „.  f,,,.,,,! ;  ,„„ 

111"   nM^U  s,vli,>  t„   h„-k   ;l-l„-t,,>.    Ill    |„i,vi„.,   .|U„,ltlli,.s. 

/'";;;'•''""'"•'•'■"'";"""■  "•'■'—■• •-,-.  1.1...  ,„...„„„., ,.,„„ 

UI.M    n,    ,1,   „,   ,,„  ,„„,,,   „,„„.,.       ,,„,„.„,;„„.   „,    ^,.,,,_  ^^_.^    ^^_^.  ^    „„„„.ro,..; 

'"'.  ""■  '■•■'■'^  ''^  "  "'"''••  ■■ ^"-  "•  '-I""*-'  "■  "I,,.  I.inl,.,.  ,„„|  ,|,,,„.  ,„H„,v    i„.li. 

'"'"'*''  ""  •■"''"■ ''  •••  ""■  -•■■■i.|.Hn,.ivol.v  l„„.n.„  l,..l,  )„,.,|„,.  ,„  „„. I,.:,',,       V 

I'immIht  ot  ,l,„r.  film.  vvi,,.  ,„.,.nr  in  tlil.  ,nv„:  |„„,  p.,,..,-,,!!:.  ,|„. 
t"  111'  iniistl.v  iiiilliiifr  iMiiliTi;il, 


'lill'iil   np|iinr> 


On   /o/  ^1   ,,   linli.  u,,H<   ,,,■  ,ni   ,.M,I,,,.,..,.,   ,Wii,.,|.,.  Ik.  h..,.,,  ,1,,,,.,  ,,,,,1   ,,,,. 
""■k  '"■'■<■  •■ll-<'  ill ill--  I"   l.r  ..(  till.   Iiiini,.,.  ,|i„i|i|.v. 

/."/   J:.   I:.,h„.   .1.   Colrnunr.      S,.vi.n,l    pit.   I„i.,.   |„...„    „,„. I   „„    „    ,.i,| ,. 

-.  rpriitM,...  wlMi.j.  >trik,..  in  ,i„  ,.„.,,,.„  ,|i,.,„,i„„  ,|,n,i„|,  , ,„.,.     |.',,,„ 

'".'•  "';•";"••""•-  "•■■  '■■■••'   I'-if..  .Ml  „...t  will,..  „i„l  „f  - |„w  ,ii.|,.li.  „l,„„t    I.Oili,  t„i,. 

■  ■;   rock   liMv..  I„.,.„   takini.   whi.-h  ,.,„.,.i..,l  ^ I   til,,-,.,  ,|„„.t.  m,i,|   |„„,,.  vi..|,lin..   •, 

!iir,a-  p..m.|it.,v  ..I'  „iilli„jr  ,„:it,.,.i„l.      Tli,.  >,.rp,.„li,i,.  i.  .pi,.,i„„..  „„  „,.,;„„ 

■I  tl.."  o.v„rn.,i....  „r  ,|iMi„..t  >..,„„.v  p,i,-ti„;,.,.  ^vtii.f,ill.v  „f  ;,  « jiiti^l,  ,.„|,„„..  „„„t 
<.|    "III,.!,   ,.;,|.r.v    III    111,,  mi, 1, 11,.,   v,.f.v   tin,.,  MJky,   v,.iii-  ,,1'  ,i,|„.,s|,,<. 

I>i  the  li„tt„.„  ,.f  „„c  ...x,.„v„ti,.t,   ;i  nii.til,..,-  „f  niii.  „r  v..fv  ti,„.  til,,.,.  u,.ro 

■H'tfoil    r,.,„.hi„«  i„  pi,,,....,  „  ,|,i,.k„,...  „r  U"  ,i,„l  ;;■•.     Tl,,.,-,.  ,„■,.  „  n,,,, ,  „( 

.  ikos  of  ^.rnntto  ,.„t.i,i^.  ,li,.  >,.,.p,.t,t n,.-  .„i  tliis  pn,,„.,.t,.  ,„„1  ;,  „„„„„,,  t,,,,^  i„ 

"•  ;"'""'-^'  "♦■  ""^^ -^  '"illi"^'  ■"""■-■iii!.  as  a  „.„..fal  ml...  is  pl..,itir„l.     Manv 

-iiallovv  .iiM.tuuK's,  „ia,l..  ,ill  ..v.t  tli,.  ,„-„p,.,.,,v  ,„i  .mfrops.  slrnw  n.or,.  or  loss  tiie 
iifr,.;ii.,"  lit   tli,<  iiiiii,.r;il, 

J.ol  ,1.'.  /;„.,/,.  .1.  rolrranu:  S„„i,.  u,.rk  „f  at,  ,.xplofatorv  ,.l„ira,.tor  has 
1"|'..  .I....O  „„  this  lot,  k.iow,,  as  th,.  Ila.v,l..„  property.  Th,.  ro,.k  is  a  so.nowhat 
=.liity  s,.rp,.„tin,.  of  p.o,l  ,.-hara,.t..r:  hot  .iimli,.,-,.  ...xhihits  s„..h  i,.assiv,.„..ss  „s  that 
f.l  tho  TlKHfor,l  an^as.  .V  ^.,„„1  shou  ,„;r  „f  v,.i,i.  was  f,.,„i,l,  a,„l  the  tihro  app,-ars 
I"  ho  of  satisfa,.t,iry  ,pi,ility. 

I.ol  Q.i.  I!„n,,v  II.  Cnlrrann:  .\,i  ,.x,...||,.„t  ash...t„s  fihro.  vory  similar  to  the 
l".Mit,l„l  Tia.tfonl  vari,.ty.  h,i,  !„.,.„  f,.,„„|  i„  ,l„,  „„r,h,vi,st..rly  part  of  tho  prop- 
uly.  Sov.iral  pits  nlon^  th,.  li,„.  I„.tw,.,.,i  |„t>  ,';!  an,!  lM.  show  ,|i,il,.  „  „„„il„,r 
"'  voiiis.  ir,.w,.vor,  not  oiom^h  u,.>.k  1.;,-  h,.,.|i  ,i,„i,.  t„  ,|,.torniiii,.  th,.  oxt,.iit  of 
'111'  proiliirtivo  formation. 

Lois  2<,  and  2r,.  I!,„or  111.  hrlnn./.     This  pr rty  was  at  otu.  ti.no  operat,xl 

I'v   KitiK  Bros.,  of  Th,.|fonl.     Th,.  olovatiot,  of  tho  oponi.ijrs  ahovo  lako  lovol  is 
.il,..iit  SOO  foot. 

Tlio  s,M.p..ntiMo  hor,.,  pn-Mnts  ;,  roufrlily  l„..l,l,.,|  app,.aran,.,..  with  a  ,iip  to  the 
r.,.r!liwost  of  .r.  t,.  4(t^  in  whi-h  tho  Hhiv  was  also  fo„„,l  i„  ,,.no-,  varvins 
II!  l.iiffth  from  }"  tn  1". 


Some  No.  1  and  No.  II  '  «-n"lc '  wa.  ..l.taineJ.  a.i.l  uliout  .VX.  tons  of  ..sImm 
vore  ..xtnu-tL.a  ami  >l.ip,u..i  to  Col.Tainr  .t.i'  ...i.  a  .iistan-.-  of  tivo  n.ilo.. 

()„  lot    m;    rauKe  III.  tluTo  i>  a  knoll   M   MTiH.ntin,.  in  «1h.'1>  a  ninnl,,,- 
v..in.  of  -l>„rt  til.r..  ,-an  1...  ..vn.     .\roun,l  thv  >i.l-s  of  Silv.T  n.ountau,.  wlu.l, 
„„.  ,,,o,„i.n.nt  ,».aU  u.-^t  of  t'u.  lako.  Muall  voins  woro  also  .I.soIos.mI,  l,ut  tl.o  ,i. 
trirt   a^  a   v    .olo  appears   to  hv   ..upro.lu.-tivo.  a.-l   .o.  -.tious  m.nmK  has  U-.  :. 

"wl'to,  l„>s  l„...n  foM>„l  o„  on.,  of  tho  islands  of  Nioolot  lako.  township  .. 
S,.utl.  lla-n.  Tho  s,.rpontino  rork  whi.-h  forms  tlu-  lar^r.'  islaml  n-os  ahrup,.. 
,„„  of  tho  w.tor  to  tho  lu.i,'ht  of  7..  foot,  an.l  is  apparontly  soanu.!  all  thro,,.. 
with  tlno  „~h,.-to~  voins.     Quito  a  n.nnhor  of  oponin^^s  h.vo  hoon  ma.lo    an.l  tl,  ■- 

,11  show  mon.  or  les,  that  tho  ^ori-.-itino  ..ontains  likoly  ash.'stos  rock  ot  ^ ■ 

vah.o.     Tho  -.■rp..ntino  in  sonu'  plaoo>  has  a  stoatitio  fool  an.l  uppearau..o 1 

s.,n,o  of  th..  rthr,.  apparently  ..ontains  tinoly  .livhU.l  stoatito.  I'u-rol.t..  .^  ..- 
with  o,.,.asionany :  thi-  is  fi-Mu-rally  hrittlo.  an.l  in  some  pla.-os  rmvr^,:  ,nto  n,..„„ 
tain  leather. 

hoi  /.;.  /.■„»'/.•  17,  lo,r.sl,ii,  of  lhu„^T,ro  »m7«  fro,,,  SI.  A'ln,;,  Vill.,. 
From  th..  varions  ontorops.  ..x..avations.  hlastinjrs.  an,l  other  in.li..atiou-.  M 
.„,,,..ar~  that  th..  -..rp.-ntine  l,..lt  .  trik.-s  throut^h  the  lot  in  its  southern  part  n 
•m  ahnost  east-w.st.'rlv  .lir....tion.  havinji  a  wi.lth  appr..xnnat..ly  ..stnnat.,1  at  1l'., 
feet  Its  s.u.th..rlv  houn.lary  .-annot  he  a..eurately  ,^stahlish...l.  on  a.^.^onnt  ol  ,\,- 
lu.avv  hnnu.s  ..overin^^  th..  formation ;  hut  the  n.,rth..rly  ..onta.-t  ..an  he  wvll  r.-,-.  .^ 
ni,...,l  in  a  hillv  ri.ljie  strikinp  .-ast  an.l  west,  ami  which  is  compo>..,l  ol  -I,,. 
,„„rtzose  Catnhrian  ro..ks.  haviti^^  the  same  s'  u,.l  a  st,.ep  southerly  .hp. 

Most  ..f  the  work  on  the  pr.>perty  has  h.  -..  the  .,)Uth..rly  marun.  ..t 

I  .■       1  .u    .,,,,1  ..oii^ists  of  -,  cuts   hhis  1.1  ...xeavations.     'Ihem.-t 

the  serpentm..  Ix'lt.  ami  .-ousisrs  .u  .>  in.  , 

southerly  .'Ut  is  a  tren.'h  .'.  feet  wi.le,  an.l  alMUit  -O  feet  loiifr. 

Cut'  v..  II  is  l..eat<..I  at  a  .listanee  of  2:50  fe..t  in  a  westerly  .l,r.>..t.on  tr.n, 
Xo  I  an.l  ..onsists  .,f  a  r.,..k  .'ut  in  the  hillsi.l...  l."-  f.'et  lon«.  an.l  S  tVet  u„l.. 
with  a  fa.-e  l.",  i'cot  hi.'h.  Snmll  veins  1".  i".  a'"l  2"  thick,  oc  ar  in  irr..,'uh,r 
fashion  through  a  .lark  ^'reon.  hanl  serpentine.     No  eru.le  was  ohsorv...!. 

No.  Ill  ..onstitut-.s  a  hlastiuf;  on  the  si.le  ..f  the  little  hill,  measurmir  I-  Lt 
Ion.'  an.l  1l>  f.'ot  hijrh.  This  r.,..k  fa..e  exposes  a  go.i.l  showintr  ..f  ashr-i..-, 
Visdit  ashe.-tos  veins-thn^e  ..f  wlih^h  c.o,.tain,..l  as'  tos  <n-er  U"  loufr-o.vnr 
ahn.>st  parall..|  to  ea<.h  oth.-r.  at  intervals  of  fron.  .  to  :i  f.vt,  with  a  .hi'  "t 
M...ut  4.V  to  the  south.n.st.  Small  v,.ins  m.-asuriuir  i".  !"•  '""1  V ■  '"">■  '"'  -'" 
farth..r  ha-'k  of  the  r.-ek  Ucc  on  the  hiHsi.le  for  al.out  10  fe.-t  wi.ie;  hut  m.  a-!.- 
tos  e.nil.l  he  see.,  hevon.l  this.  The  .pu.lity  ..f  ashestos  s..ems  to  he  p.>...l;  lut 
when  compare.!  with  tho  Th..tfor,l-Hla..k  Lak,.  fihre  has  a  plossy.  alm..st  vitn  -u^ 
!,s,,e..t.  when  freshly  hr.iken.  an.l  the  fihre.  wh..n  .Irawn  ..ut.  is  of  a  white  .'o!  .;ir, 
laekiuR  in  silkiness.  The  ser,H.ntine  is  har.l.  an.l  wherever  the  v,.ins  o.-cur.  link 
.freaks  accompany  th..  same.  It  se,.,ns  that  in  a  tnore  or  less  .leftn.e  all  tip. 
veins  are  e,infin...l  t..  these  .larkene.l  p..rtions.  that  is.  porth.ns  whore  a  eomMlr!.> 
serpentinization  ha-  taken  place. 
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Picniliti — a    lijinl   filu-uu-   inuteruil. 


Illcil-f     1.1-     1(>,     lil-ittll 


cr.'u'k-,  ur  ^li(•kl■ll^i(ll•ll  .■.iirfiicc.  aii.l  il  >,.cii]>  tluit  tlii-  |,ri.>iii.'t  In 
r.'j^iilt  lit'  till'  Kriiiiliii;.'  iihivrini'iit  of  tli.>  m.-k  iiiii-v 


i~  til,'  ,11 


No.  IV  is  l,Miitel 


,li-.t. 


Nil.  Ill,  ami 


mi'i-  ,,t   loii  t,.,.t.  in  ii,.rtliwc,t,rlv  ,lii-,-,'ii,  ,,   ti 


insists  (il 


rk   flit 


lixfil  lit  |i!iii'('s  witli  piiTiilite  cm 


lilt, I    tllf    MTpl'Iltillf    llill.        SllUllI 


v,'iii~  inji'r- 


lii'r,-(.'ivf,l 


till'  riH'k  l'ii,-c.     Till'  I 


III    iri-i-Kiihir  <-,,iit,,riiiMii,,i,   i,\. 


iiii»-  ciiistitiit,-^  iiiilli 


Xii.  V  is 


lis;-  mill,  rial   ,,f   -ati^T. 


Is  an  i'.\,-avati,iii  ,it  tl 


s,'Vcral  Ic't 


I  I', 


ii't,,!-..-  i|iialit.\. 


irtliwf~tci-l,v  ,liiT,-li,iii  I'niiii  Ni,.  IV.     S: 


I'l'.  iit  a  ,li-taiii-c  ,pt  Il'ii  tVi't 


tiis  was  f,niii,l.     T 


iTiiciitiiif  ua-  >trii<'k;  luit 


lis  <'.\cavati,>ii   i> 


ipi-atcl   ,,ii 


l,.t    II',  fl..v 


ftwoi'ii  11',  iiiiil  ]:i.  raiifif  VI. 


('  t,i  til,'  ,li\i-i 


S,i  far  it  lias  hccn  slinwu  tliat,  tlic  Icn^ih  ,,t'  tl 


its  wiiltli  at  least  Id.".  tVi't.     The  d 


U'l'iliiii,    III 


IL   the  (^iicU'i'   (Viitral   n 


II'    M'l'l'l'lltill,'     l.l'lt      i.     S|.-,      f,.   .(^ 

istaiif,'   tr,>iii   till'   II, 'xt   railuay   -tatim     - 


ihvay,    i-    tw.-iily    iiiili-.      ■rii,.    pp.tital.li' 


liliiitatiiiii  ,)f  this  ,i,-i'urn.|n'('  ,li'|n'iiils  f,  a  an-M  rxtiiit  ,ni   li'tlei'  t 


facilities. 


i-aii-.|,iii'laliiiii 


liias  ,l„  Sii,!-(),i,:'<l.—Tho  initcnip.  ,,ii  tli,.  Chainlicr,.  river  at  th,-  liras  ,lu 
Siiil-Oiiest.iireseiit  also, iitfereiit  features  fruiii  th.iM' ill  Tlietf,,r,|  aii,l  l!la,'k  Lake. 
Here,  in  iiuiii.v  places,  the  rock  is  a  serpentine  lirci'ia;  liciiijr  ,iiily  partially  ser- 
Iientinized  as  nu  alterati,in  aiiparently  frmii  a  pyroxei 
wh.re  the  serpentine  is  hetter  ,lispiaye,|.  small  v 


eiii~  ,it   ai 


hilt  tliesi 


('  are  ot  no  ecinonuc  iiiiportaiice. 


Th, 


rusty  slates,  w'tli  lianils  of  hanl  (jrits,  ami  slate 


At  several  placo 
I    impure  a-lie-tos  are 
iiciatcil  rocks  are  Mack. 


ciiifiloiiierate.     Jdorit 


it,'  are  f,iiin, 


tl 


III  in  tie  imine 


diato 


e  ami  yran- 


viomity. 


Ihs  I'hiitcs  li 


— Snnie  asliest,is  has  been  f. 


the  Des  I'laiit.'s  r 


the  north  si,le  of  the  riiamlicre.  half  a  Miih-  from   the  latter.     Ih 


mid  frrey  altered  slates  and  qiiartzites  are  in  contact 
wliicli     is     cut      by     dikes     of 


IVer. 
ere.   black 


ith  a  ihirk,  slaty  ser 


white     jiraiiite.     Some 


iiall 


ashestos  can  bo  seen,  but  as  no  further  work  h; 
,1,'tiiiite  oi)iiii,)ii  can  be  p.xpresseil. 


peiitiiie. 
of 


las  iieen  fl,inc  on  tlicse  outcrops,  i,. 


Some  encourapiiif,'  features  hiiy,>  bfvii  noticed 


n   a   property  liif;hi>r  up  the 


an  open-cut  was  imuli 


e  III  a  knii 


lit    St 


icr,  close  to  Ilitrh  Falls.     Here, 

III  quite  a  nuniber  of  veins,  thon>rh  small,  were  encountered.     The 


rpeiitine, 


here  has  a  different  character  from  tliat  met  with  in  tl 

!i 


serpentim? 


le  property  above  descri 


11  hoiiifr  conipaet.  massive,  and  in  showintr  vein   fibre,  iiisteail  ,if  th, 


slip  tilire 


variety.     More  work  must  be  ilnne,   however,   before  a   definite  estimate  of  tin 
extent  of  the  deposit  can  he  piven, 

.Vc(ir  Bromploii  L,d<\—()n  lot  2rt.  and  half  of  lot  25.  raiip-  TX,  l{r,imiiton— 
,','inprisiny:  in  all  .l.'iO  acres,  some  work  was  done,  in  1S«!),  by  the  Hrompton 
.V -^liestos  Conipany,  a  Montreal  corporntii-i.  It  was  rep,irte,l  that  s,inie  ,if  tli,> 
tilire  is  ,if  excellent  ipiality.  The  rock  is  associate,!  with  ^rreat  masses  of  iliorite 
:iii,l  slate  containintr  white  frarnets  ami  ,liffcrs  in  many  points  from  that  of  Tliet- 
ti'id  ami  Black  Lake.  It  is  harder,  and  darker  coloured;  and  in  places  becomes 
tnl.'osp  in  appearance.  The  veins  are  often  brittle,  and  witlumt  the  fibmcs 
ili.iracter.     The  area,  as  a  whole,  has  not  been  productive  to  any  prcat  extent. 


■^^ 


A.  ...--) 
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The  Kiisiman  Luailioii.i.-\  p.oil  lU-.d  ni  .■\i.i..ralory  work  uu.s  dune  in  tl,. 
jPiMN  liHKi,  1!»07,  and  VM)s,  around  Kii^tinan-  a  station  on  tlic  ('ana<lian  I'acili. 
lailuay,  twcntv-.'iulit  mile-  from  Slicrlirook.'.  and  ^cveiitv-cinlit  niiU's  from  Mon 
trcal.  'I'll.-  -.■r|iriitino  l:clt  -nu\\\  of  ilii-  locality  wn-  the  olijcct  of  -pfciai  atti-u 
li uith   till-  n-idt   that  -oiii,>  |>i li-iiiu  outcrop-  wi-ro  loc-ati'd. 

I.dl    .'.   Hiiml'    \l.  UnllitK. 

'I'wo  hanil-  i.f  a  tiroiip  of  parallel  a-^(■^to>  .-Iriiip-r-  '"  up  t(j  i"  thick,  oeoi.r 
in  a  .hirk  green  massive  s-erpentiii.'  on  the  s^ide  of  a  pr.'eipitou:^  mountain,  n.  i 
far  from  Orford  lake.  'I'liis  oeeurrenee  was  opened  ui>  fur  over  l:>  feet  l>y  sum 
hlrtstinii,  and  a  sniull  opeiieut.  A  similar  oeeurrenee  was  noticed  at  u  distaii.  i 
of  1.0<H>  feet  in  a  northeasterly  direction;  hut  there  was  not  enough  work  done 
lu  stuily  the  extent  of  the  deposit. 

Quite  a  lot  of  work  luis  heen  done  on  ditferent  parts  of  the  in-operty.  Tin 
principal  opening  is  in  the  centre  of  the  lot  on  the  side  of  a  blutf,  40  feet  wide 
and  from  •!  to  >  feet  high.  The  terpentine  here  is  very  hard,  and  siliceous;  hnt 
at  one  I'lace  some  narr,.w  veins  of  a-h.-Io-  w,iv  noticed;  and  parts  of  the  dmnp- 
c.xhihit  some  good  milling  material. 

At  a  di-lance  of  4.M»  feet  from  ihi-  opening,  and  in  a  southerly  ilireetion.  :i 
pit  25  X  10  feet  and  several  feet  deep  is  in  dark  green,  ma-sive  seriientine.  con- 
taining some  iri-i'gular  snudi  veins  of  a^hestos. 

All  the  oilier  pla.'es  -^how  -imilai uditiou-.  and  it  appears  that  some  of  ll„. 

ashcstos  |>artaki.s  of  the  hrittlc  charac-lcr  of  the  em-lo-ing  serpentine. 

/,«/  .'/,  Il'lmir    \  II.  Hollun^'C<ilh;!  'he  P'lrkrr  Lot. 

Some  work  has  been  done  on  this  lot.  along  a  knoll  of  serpentine  which  i- 
llanked  to  the  ea-t  l.y  hard  silice.,ns  country  rock.  An  open-cut  has  heen  mad.' 
aloni;  the  side  of  the  hill  for  a  length  of  ahout  ltii>  feet,  an.l  almost  parallel  I  • 
the  contact  with  the  country  formation.  This  ipnirry  e.xhihits  a  much  (insured 
fibrous  serpentine;  asbestos  >triiiger-  are  freciueut,  and  it  seems  i)ossible  tliM 
milling  material   in   Mitficient   .pi.ii't'tics  may  he  encountered  to  keep  a  mililiiL; 

idant  running. 

The  westerly  extension  of  the  terpentine  i-  very  lik.dy  to  be  found  in  the 
liat  to  the  we-t.  'i'he  northerly  cxtcn-ion  of  the  serpentine  belt  can  be  seen  i  i 
the  denuded  portions  of  a  hilly  range  l'.Vi  feet  distant,  and  here,  on  the  slope  ol  ^i 
little  hill,  small  veins  of  asbestos  have  been  found.  Turther  development  \voil; 
-houkl  be  done  on  this  deposit  to  determine  the  aetual  value  of  the  occurrence. 

The  foundations  for  the  milling  |dant  have  already  heen  laid:  close  to  a  litilc 
lake  at  a  distance  of  about  OIK)  feet  in  a  southerly  direction  from  the  mine. 

This  property  has  been  acquired  by  the  Brome  County  .\-bestos  |)evelo)ini.  t 
Company. 

I.f)t  III.  Hdiiii,'  VII — I'lioirn  <(.«  the  Itfiioit  LoL 

The  serpentine  formation  outcrops  west  of  Trousers  lake  in  the  shape  of  -  ■  - 
eral  parallel,  rooky,  and  steep  ranges.     The  '  ue  most  easterly,  strikes  in  a  noi    i- 
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?tcl-i>    ililuclicpi:    tlirulljjii   tin 


iti-v,  Mini  i>  ai>iiro.\iuiutol.v  4iiit  Icet 


tiTt  wiile,  mill  llMi  (Vol  lii(.'li.     JJcth  \Uf  .■ii-turlv  iiiid  Wfst.ily  >i,lc,  ^l  tli 
arc  stcfp  lUid  l-dcUy,  ami  l]\r  scrpt'iiliiic  i-  uvll  i-xpo-iil.     On  tl 
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M-UT  oi  tiiis  ruck  lias  not.  as  yet,  luin  olalili-licd. 

This  pi-iipcrty  is  n..\v  owned  l,y  ili.'  llr..ine  (nunty  A-hest..-  I  )e\el,ipini'nl 
(oiiipaiiy. 

Anidiig  the  other  ashe-tn-.  nuierop-  in  the  vieiiiitv  may  l,e  nienlioned,  -pee- 
ially,  the  John  ('arjientcr  d.'posit  mi  eadastral  hit  !»4>,  north  of  Trousers  lake, 
a'.H'iit  three  fourths  of  a  mile  from  the  main  road  leadiii;,'  to  St.  Etieuuu,  uii  the 
tide  of  a  low  ridf.,e  witli  iiortheasterl.s  strike.  Al.oiit  so  feet  of  hla-tini.'  has  I.eeii 
(jiiie  all  alonj;  the  lirow  of  the  hill,   in  a  dark  gre.'ii  ^erpiMitine.  wliieh  on   the 

fiirfaee  Is  in  a  eruslied  and  foliated  condition;  hut  \\h.  h  liet i.j,  inassivi'  at  a 

'!<l'tli  of  a  few  feet.     The  exposed  roc-k  exhihits  a^hestos  in  a  niinilier  of  veiii- 

ni.asuring  from  iV,"  to  ;;"  thick.     The  dump-,  fi i  the  l.laMini;  oper;iiions  showed 

a  fair  l>ereentage  of  ashestos  tihre  all  ihrousl'.  T'lie  ashe^tos.  thouirh  yielding 
-OHIO  silky  tihre,  is  to  some  extent  hrittle.  an. I  break-  up  when  suhjeeted  to 
iiieeiianioal  I'oree. 

Ashestos  has  Keen  discovereil  on  cada-tral  lot  No.  'm;~,  I.eloiiMing  to  K.  T. 
K-ty:  also  on  lots  744,  Tt'.S,  '.iiiT,  and  MTl.  Iiclonging  tip  the  Tea-ley  family.  Tlu-e 
Ills  are  loeat    i  -vest  of  Lake  Xiek.  m-ar  lioltoii  Ceiiln'. 

The  lots  ai3  occupied  by  a  high,  hilly,  comparatively  well  wooded,  rantre  „f 
fcrpentine,  on  which  prospecting  work  has  disc-losed  some  ten  oeciirriMices  of 
a-l.estos  fihre.  The  serpentine  is  massive,  and  uf  a  very  dark,  nlmos*-  ■  '  .  k-green 
(■■ilour,  and  sliows  no  signs  of  displaeenients  aiicl  contortions.  In  s„.  i.  if  the 
out'-rops-espceially  on  lot  OtiO— 1"  and  \"  \ciiis  could  I.i'  spen  on  the  freshly 
1  lasted  rock  face;  some  of  the  fihre  breaking  up  when  subjected  to  fr.ree. 


The  Mansonville  Locations. 

Near  Mai.-onville  in  the  townshi|i  of  I'uttun,  nut  far  frum  the  Verniuiit 
liouiidary  line,  several  properties  were  examined;  but  with  few  exceptions  the 
\i'in3  were  not  of  sufficient  magnitude  to  eucuiirage  actual  development  work, 
"n  one  property  about  three-fourths  of  a  mile  frum  the  village,  an  extensive 
iiilly  ridge  of  seri)cntine  oi-ciirs,  with  asbestu-  veins  i"  and  ^"  thick,  distributed 
tlir.iiigh  the  ruck-mass.  ...  st  of  these  veins  were  embedded  in  a  bright  green 
liiiriililende  rock,  forming,  so  to  speak,  seamy  parting-  in  the  serpentine  frum  A" 
to  ;"  thick. 

The  Richmond  Locations. 


Some  prospecting  has  been  done  over  the  serpentine  range  located  in  tlie 
uiui  rdinte  vieinit.v  of  the  flag  station — ('oris — on  the  main  line  between  "Nfon- 
trca!  and  Sherbrooke,  on  the  (irand  Trunk  railway,  four  miles  cast  of  the  town  of 


I'll' 

IJichinuiiil,  anil  oiulit.v  iiii!i's  fruiM  .Mdiitri'ul.  I'lu'  iiri'ii  prusiK'ctfil  oovit-  '  -j 
tuTia,  uiul  more  luirtii'iihirly  the  ^iHithwc^t  liulf  nt  lot  .'i,  raiinf  XIV;  tlu'  suu'ii- 
west  half  uf  lot  <!,  niiinc  Xl\'.  niul  the  wlioli'  of  lots  5  ami  li,  raii){i'  XV.  of  li,. 
towiisiiip  of  Clovi'laiiil,  couiitv  of  IJicliiiioiitl. 

Ulastiiiif  has  liccn  dotii'  on  sovcral  pImii-.  aloiijf  the  "astiTii  slope  of  h,. 
iiioiiiitaiMoii.-.  rauKc:  on  lot  •>,  on  ranp-  XIV  .iml  XV.  Tho  most  wcstorlv  i|c|m.  i 
i^  loi'atcd  at  a  clistanro  of  al'oiit  l..'>ilii  toil  in  a  northi<asterly  dirpction  troin  iiic 
r,iil\va,v  track  near  the  foot  of  the  hill.  'I'hc  i^pininsr  was  blasted  alontf  the  lull 
^iile  in  serpentine:  the  expose<l  rock  face  liein^  H»  feet  wide,  and  from  \2  to  1.'. 
fi  et  high.     Asliest(js  veins  oeeiir  uUmn  the  rock  face  over  a  width  of  :i  fwt :  ih.  . 

i're  all  jjarallel  to  each  other,  ami  are  from  i"  to  i"  tliiek.     This  wiioU ciiin  i- 

latioii  has  the  appearance  of  a  loilc.  with  distinct  selvage  planes  striking!  noiih- 
east  7<>  ,  having  a  steep  dip  toward*  the  norili.  I'art  of  this  a>l«'stos  sei-p,.||t;Ti,; 
loile  has  been  nuncil.  and  tlie  diuiips  near  h.v  contain  some  milling  material. 

Another  opening  was  made  near  the  c|ivi>ion  line,  on  lot  ll.  between  ran:;.- 
XIV  and  XV:  it  •  as  blasted  along  tl.e  hillside.  .Ml  fe«'t  wide,  and  from  In  tn  1.". 
fei't  high:  and  quite  a  niiinher  of  asbestos  vein-  were  laid  open — most  of  tin  lu 
rfrom  1"  to  i"  thick.  The  pniperly  being  located  close  to  the  main  line  of  iln 
liraiid  Trunk  railway.  |)o<-esses  excellent  tran-portation  facilities. 


Shipton. 

Lol  12.  lidtKjc  V  Shiiiloi). —  In  the  northerly  part  of  the  lot.  serpentine 
occurs;  Hanked  by  gianiti'  towards  the  west.  This  i)roi)erty  was  worked  som.. 
fifteen  years  ago.  Recently,  operations  weri'  resumed,  and  a  pit — measuring  -Jo 
X  25  feet,  and  .'i  feet  deep,  was  worke<l.  (Juite  a  number  of  asbestos  veins  :\\u\ 
stringers  could  be  seen  in  a  dark  irrccn  seriientine;  the  extent  of  the  latter  beiiii: 
evidently  large. 

Lot  .9.  R'Hifie  VIll,  Shijilon. —  .\ot  far  froni  the  '  i)innacle,'  a  stretch  of  -it- 
pentine  has  been  exi)lon<l.  with  the  result  that  (piite  a  number  of  snuill  asb(>-i'.s 
veins,  occurring  at  interval-  tlirougii  the  rock,  were  located. 

Similar  (M'currences  to  those  reported  in  tlie  township  of  Shipton  may  Ic 
seen  on  lot  1-2.  range  V;  also  on  lots  !»  and  10,  range  X,  in  the  same  townsliip; 
some  of  them  bvik  ipiite  promising,  but  it  is  recommende<l  that  more  work  should 
be  done, 

Tingwick. 

Loh  30  and  21.  linnfjf  VI. — .\  -erpiMitinc  belt  crosses  these  properties  cli  -o 
to  the  centre:  ami  considerable  develoinnent  work  has  l)een  done  on  N  '. 
i;0,  near  the  boundary  line  between  the  lots.  All  the  pits  at  the  time  of  exanii'^- 
tion  wore  full  of  water;  but  the  writer  was  able  to  see  from  several  stripiii-L's 
that  tlie  serpentine  is  interwoven  with  asbestos  veins  |"  and  J"  thick.  This  «!i< 
s)  ei'ially  iioti.  cable  on  strippings  fri.ni  H>  to  lid  feet  wide  around  a  pit  ineasui  il' 
40  y  .10  feet.  At  another  [lit.  at  a  distance  of  l.")0  feet  in  a  westerly  direct  i 
similar  conditions  were  noticed.     This  property  is  equipped  with  a  small  cy(      ;c 


null;  witli  a  pdwcr  limi-c  coiitiiiiilim  :;  lioilir-  ainl  -.tiMi'i  i-iiuim-;  1  -uu  mill; 
jiid  a  slccpiiin  ami  I'liukiiij.'  lum-f.     At  |ii-c~ciit.  ..|ii'r:ithiii~  an'  -ii~|iinilri|. 

Tlii'*  scrpi'iitim-  iTo-m'-  aUn  li.t  Jl,  ami  can  l.i  .l.i-rl^  .IilIimI  hi  ar  thr  .rick 
wiili'li  traverse,-,  it.  It  -how-  In  .litl'cr.Mit  -ectii.n-  e-pi-i-iall>  in  a  lililr  pit  .-lo-c 
:.'  the  creek — (piite  a  cuii-iilerahle  acriiiimlati.ai  i,f  a-lie-!i.-  \eiii-.  «'iieh,  allhcuL'li 
the  majority  are  siiinll.  wouM  provide  material  lor  a  mill  of  e,.ii-i'ieraMi'  inairiii- 
■uile.         lie    writer    lielieve-    that    two    cut-    oil    hoth    -iilc-    ol    the    cm  c|-    int..     he 

-I  rpelitiiie    vvoiilil    open    np    the    pi'..perty     i • parativdv     -h.irt     lini.'.    an.! 

ilciiioii-.trate  Its  value. 

'l"lic-e  two  a-lie-to-  |oi'ati..n-  are  nine  mile-  I'roni  llic  next  riiilway  -tatioii— 
Itaiiville. 

Lake  Chibougamau. 

Oil  Aslie-tii>  i-lami  a  variety  of  -criK'iitinc  occur-  -iinilar  t..  that  ..l'  lUack 
Lake;  hut  wlietlier  it  contain-  enonfrh  a-he-tos  to  warnint  eNpl..itation  ..ii  a  l.irue 
>cale  is  still  an  open  (pie-tion.  .Mr.  I)ulieii.\.  .M.K..  .Montreal,  wln^  made  a  visit 
t.i  the  C'hihoufiaimui  ret.'ioii.  cxpre— e-  h.inself  a-  t'ollow-  ..n  the  ^uhject' :  — 

'  N'liinerou:^  .nttenipts  havi'  heen  made  to  di-cover  asl«.-t..s,  for  nearly 
rvprywlicre  in  the  serpentine  are  to  he  t'ouiid  small  (piantities  ol'  tihrous 
matter  in  the  fi-sures.  Except  on  the  a^he-los  i-laial.  sitiiatd  in  the  west 
part  of  Mackenzi.'  hay,  the  pros|«.ctors  liav(.  n. .where  -hown  the  exi-tence 
of  nshestos  in  nuir  .ctahle  (piantities. 

'  Ashestiis  island  in  its  central  portion  consist-  of  a  srcen  si.rjientine. 
iini)ure  and  highly  nuifinet'".  Veins  of  »  purer  serpentine  and  liiihtcr  in 
colour,  accompanied  hy  veins  of  parnetifiTons  pyr.ixene.  are  foutal  on  an 
elevation  on  the  hiiihest  part  of  the  island.  It  i-  at  this  levi.l,  in  cl..-c 
p.oximity  to  the  veins  of  pyroxene,  that  the  tiiie-t  ,i-l.e-tos  on  the  island  is 
to  be  found.  Certain  piet'ps  of  serpentine  in  elo-e  contact  w  ith  the  pyroxene 
rock  contain  a  hitfli  pereentaife  of  silky  ashest.is  in  littl.'  parallel  veins. 
Unfortunntel,v  this  proportion  of  asla.sfos  diminishes  very  (|ui<kly  in  poin^ 
awa.v  from  the  contact. 

'  l/,,en-ciits  were  made  on  the  .south  slope  of  the  i-lnnd  into  the  impure 
-crpentine.  At  the  time  of  my  visit  the  cuts  showed  only  a  lew  thin  veins 
of  ashestos  as  well  as  veins  of  ))icrolite  (hard  ashesto-).  On  the  dump,  how- 
ever, I  cotild  see  blocks  of  seri.entine  thrown  out  dtiriiiir  former  opi. rations, 
aniimir  which  were  frafrments  showing  some  tine  veins  of  half  to  tliree- 
(piarters  of  an  inch  in  wi<lth." 
Mr,  Dulieux's  conclusions  are: — 

■  I'l)  to  this  (late  ashestos  is  not  fntind  in  marketable  (piantities  except 
on  the  asbestos  island  in  Mackenzie  bay.' 

It  may  he  mentioned  that  the  distance  of  this  mineral  zone  from  hake  ,s;t. 
J.>!ii.  is  170  miles.  It  is  nndi'rstood  that  a  bedinniiii;  will  be  made  with  the 
construction  of  a  railway  to  that  country  during  the  summer  of  I'.tld. 


'  The  '  rhibouKniiiau  Di-trict  ';  paper  read  before  the  .^iiiiyal  Meeting  of  the  Cana- 
dian Mining  Institute,  March,  1909. 
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(  llAl'TKi:  VI 1. 

ASUKSTUS  IN   KiKI.KiN  '  iiT  NTK'I  i:S. 

United  States. 

The    prcHlll.-tlnll    ,,f    :|.|„-|n.    ,1,    till-    lllilcil    Still,.,    i.-    lll.nllt     1     |i.T    l-cllt    ul     il,.. 

<  iciuidiiiii.  iiikI   licruiiii-   wlicilly    ini iiii|iorliint    vlici.   w,,  cuiisiiKT   tliul   this    1    |i,!- 

Cflltil^'t'   l-i,|lMjt,   (illlv    llf    il    Inw    Hl-ilil illlTiill;    .1    y;ruilo    wllicll    is    net    ITodlKv.l    ,   , 

yii.v  ..I'  tliu  Cuiiinliiiu  iiiiii.'s.     Til,,  t.itiil  ,,iii|.iit  ,,f  the  Ciiitcd  States  i>  comii,,,-,! 
(if  tlif  viiriuty  wliidi  is  tfciKTiillv  kiiuwii.  iiiiii,Tiii(if.nciiily,  uiiiItT  the  luiiii,.  dl'  •  m 
I'hil...!,. ':   the  iiv.Tiijr,.  \,r\<v  of  uiiieh.   in    I'.HiT,  wiis  ,.nly  #1S  per  ton;   wiiciv.,. 

llie  iivenine  price  reiiliziMl  f,.r  tlj,.  Ciiiiiidiiin  imMlnct,  In  the  .-iiine  year,  was  al i 

•«hi  I'tT  tun. 

I'lic   I'niti'd  Stat,.>,   in    VMM.  pnMhiced   I.illC,  short   tuns  of  ashcstos;   hut     ■ 

IIMIT  the  output  d<.<'r,"a>e,|  to  r,:,:;  ton^     ii  dt'cline  of  ov,m-  lil  [ler  cent.     The  Viiln. 

of  the  ashest<is  (in  part  e-tiniiitcd).  in    I'.MiT.  Uiis  )(i||,sil!i,  mid  in  lltil?.,  ifl'.t.C.M, 

Nearly  all  of  the  output  fiiiii,.  from  tla^  Sail  .Moimtiiiii,  iiiul  Ilollywooil  iiiii,,.. 

in  (i,-or>ria  aiul  Vermont:  which  wer,.  tl ly  State's  tlmt  tirnished  aihe-tos  <,  , 

the  miirk,'!  in   l'.Kt>:  and  nearly  Inilf  ..f  the  (iiiiiiitity  produc'd  was  exporte<l. 
I'll,'  iinpoits  in  I'M)'  were: — 

Unmanufactured,  .tl.im.KMl.  iifiiiin-t  .*l.iilii,4,->4  in  VMHi;  maimfaetui-1, 
ii-200,.171,  against  $<i5.:ii;  in  I'.Mm;.  Totiil.  .iil,;!lt:.:;T!i  in  liiOT,  apiinst  ll.OTG.lTu 
in   IftOC. 

During  tlie  fiscal  year  ending'  .Inn.-  :;(),  lliOs.  tlier,.  were  .".0,.'.n;]  tons  of  ui,- 
niiiinifiietured  ashestos  imiiorted  from  Ciiiiiula  into  the  I'nited  States.  'Ihi^ 
would  seem  to  show  that  approximately  .■)1  per  (  ■  (valued  at  ahout  $l.;il  1,;!:;T  i 
'•(  the  total  iirodnetion  of  Canada,  in  IIHIS,  went  h,  the  I'nited  States.  Diirin- 
the  siime  period  the  total  importations  of  ashestos  by  that  country,  from  (jerniiiiv, 
Italy,  and  the  I'nited  Kingdom— the  only  fjther  countri,.s  from  which  ashesi,^ 
was  ohtainod— amounted  to  1,'ss  than  .$2,0i)0.  In  liiOT,  the  United  States  toM; 
Tn  jier  cent  of  the  total  Canadian  production:  the  falling  off  in  lOOS  heins  d  i. 
to  the  irri'at  tinancial  depression  which  was  fnlt  in  all  classes  of  industrv. 


Ashestos  has  boon  known  to  exist  on  Casper  mountain,  and  in  the  adjr.c  it 
r:ui^'»>s  in  Natrona  county,  in  the  State  of  Wvoniinj;,  for  many  years;  hut  ■■■> 
commercial  u.se  was  nuido  of  thcs<>  deposits  until  the  year  100*. 

The  North  American  Asln^stos  Company  has  secured  1,000  acres  of  land  ;i 

Casper  mountain— seven  miles  south  of  the  town  of  Casper,  and  has  heeii  pu-li  .' 

development  work  there  during  the  past  season.     The  main  tunnel  has  showi  a 

mass  of  ashestf,s  ro.'k  l>0  feet  wide,  ami  the  full  extent  of  the  deposit  is  not  t 


i'^^-     *    Jr.-.r-y ".-. 


"■■•'"'"""'•     ■'■'"■  '•"•""""■"  -  -■T.-nt ,„  ^n„Ht,.  .,,.,1  ..In  t.  ,l„.  I.mmI-  raM«. 

;-' "'"  •"  -'*"  '^-^  "'''"•  "i"'  ""■  •'-'■•-'•-  -1 n„  ,,„. „  ,,„  ,„,,,  „,„„. 

1.   ir  ('(iiir-^o. 

TIm;   \Vy„n,inK    (•on>.r,„.rin„     A-1..-,.,-    C,,,,,,,.,,,     |„.   ,,, ,,,   ,^,^   ,,,    ^^.^ 

^...n,un,.  .U..1  „„   Smith  .T.-k,  wl„.,v  ,l,..|r  „ruM.„..,l  „„.,.,•„.  w,l,  1„.  l,,.,.,..,! 

""■"''"^''"'  ''"'  ' "  "'"■•"■''  ""■■■••  !■>   ■•"•-  ^".,1  -,ri,,|.i„«-.  a,„l  ,|.„u,  a  r„r,„ati„M 

-u  ar  t.  ,1„.  (  v,-p..r  M,,,,,,,,,!,,  ,l,„„-„,.  „„.  -,.,.p..,„i,„.  Mr ,.,|  -l,„wi„K  a  «  i,ltl, 

■:  .ilroiit  .!(»()  trtt. 

Mr.  T.  S.  Di'l.T'  n. 't,  „„  ,|„.  \\,,„„i„^^  ;,-|,..-,,„  ,|..|,.,Mt,  „.  f„!l„u.: 

■  Tla.r.^.  ,uv  two  ,li-iri,.(,  of  ;,-l,..,,„-  l,.,,ri„ir  ro.ks  iu  tl>o  Camper  r,.«io„_ 
■>iif  ..,,  (  asper  ...uuMlaiM,  Mm,-  .nil,.,  ,i;r,.,-tlv  -,.u,|,  „|  Ca-p.r,  ,.,Ml,rari„« 
■ ^"•"'■"'""'^  ;"-•.'•.•:._. -.MMl   ,„   ,|,r,.,.  -,...„„„-.   :,„.|   , .,W,.   half   as   lar,'. 

•!..   1m,,1,   .|i-,ri.,,    ,1..  a-i_,.,h,s   „,-    .n   .-n-alm,.  al,„.,n   whollv   i„ 

I  ...  ,  nn  „l  .•n.ss  t,l,r..  v,.,„s.  I,  ,.  ..l,i..n.v  ,.l,r,v-o,i|,,  |,.,t  ,|,.,  ,„.,  ,„at  ..m,. 
...   .t  l.as  a  ......H.leral.l,.  .L.^r-,.  „n,ri,tl..,„...  -„;,^„.„-  „,„  „  „,„  ,,..  „„„,,;. 

I-.I.'.      Ilu,  ,.  iriio  i.sp,.,.,all,v  „|   ,|„.  -,„al|  ,|„a„til,v  ..l'  >lip  til,,-,,  ul  vl ,.„r. 

....M„t..  parallul  v.-in.  ,.f  a.|,..,t„-,  uhi,-!,  ra-.^'..  Irmn  a  .m,.,v  ril.r-  t„  - 
m  Ihicknes.  The  lanr.r  ,„.,.,  ar,^  ^ruru^Uy  .i,.i>,.,..ror  han.l..,!  parall,.]',,, 
Il.i'  vein  walls,  thus  parlm-  tl.,.  til.r..  'v    .,  -jmi.t,.,.  i,.„.'ili. 

^    'The  most,  •,.„■.,.„„  tvpe  or  a-l,..M,„  l„.ari„.'  u.rU  i^  l,an,|,.,|  |,v  „„„.,•,■,.„- 
..utuue   K^all..     ve.ns   ol    a,l,e,t..^   .hi.-h    ran^e   ,Vo,„    a    .acre   tihre   ,„    ;', 
arel     ]  ,  .n  thu.k.,e.s.     lhe>o  ..r,.s,.,ii,re  ...i,,,  ar,.  ,,,  al.u.ujant  i„  ,,!a  ..: 
I.:.t   they     „nn   tn,m  l'(.  to  :, .,-  ,.„„t   of  ,)„.  I,a,„i,.,l   nn^k.     Th,-  lu.lts  .,t• 
l.;ll..l<•.l  r,.ek  i-anp'  In. in  a   loot  f.  M.v.Tal   tV.t  \n  thi..kMe- 

•  Mu.-h  .,r  the  M.rp,.>.tine  i,  eoven-.l  l,y  -,,i).  \V..alh.rin;.-  is  ,le,.n  an.l 
....pa.rs  the  asbe>tos  ..ear  th,.  s.,rfa,.e.     The  h,.s,  ..,p„„„.,.,  „f  Hl.re  a,v   iu 

-.m.e  ..t  the  , i,.e,.er  shafts.     This  ,1,m.s  ,„.t  , „  ,|,at  the  ,|ua,„i,v  of  a^hcsfs 

...ere,^.es  w,th  the  .lepih.  hut  ,n  so,„e  ,.x„.,„   the  .p.ality  ,„ay  i.nprove. 

The    M^ihest  gra.Ies    ^os.    1   an.l   ,'  .......le.  ar,.  pra.-ti-ally   al.se>,t  fro,„ 

.Mo,t  of  tho  area  alrea.ly  |.n.spe,.te:l,  l.ut  there  ar,-  [o.-allv  eoushlerahlo 
masses  of  roek  smtahle  i.,  ■  „,i!li„tj.  They  ..„„stit,„...  hou,.ver.  a  m.all  pe,' 
.-entafrc  of  the  whole  ho.ly  of  th,.  siTpeiitiiie. 

•  The  ser,„.ntino  is  out  l.y  the  jjranite  of  the  ^an,,.  n.f:i,>M.  an.l  althoMKh 
the  n,tr„s,on  of  the  pra,„te  n,ay  le  rep,r,le,l  a-  n.>„l,i„^^  i„  the  f„r,„ati™ 

lle'"eti;lin"  "    "'"'  '"'  "  "'"'  '"'  '"  ''"■'"''"'  *''"^  ""■  ^'■''"''^  '"-'^ 


MlHTIl    CAIiol.IN  \. 

A  discovery  of  ashestos  is  reportcl  at  Taylorsvill,.  near  tl„.  Tre,l,.ll  .-ounty 
1".".  Xjrth  Carolina:  the  extent  of  whieh  is  not  yet  known. 

Tn  Yancey  eounty,  of  the  sa.n,..  State.  al.,.iit  ,.iyht  miles  we>t  of  Spn„  ■  Pi„,.. 
.1.  the  road  to  Burnsville.  n,Mr  th,.  .juneti,.n  ,.f  th,.  \,,rth  an,l  tl...  S,„itl.  T.,' 
•!v,r-.  ehrysotile-ashostos  has  heen  fonn.l  in  .some  (pmntity  on  u  hill  whi,.h  rises 
:.bou,  -.m  fi^n  ahove  the  siir.-..nn,linf;  eonntry.  Th,.  til.r,.  is  of  iroo,!  ,,,ia!ity  :  ai,,l 
^.Wi.LfTh  little  w,.rk  has  hcen  done  on  the  deposit,  the  seri.ntine  has  l,een  proved 
")c...,tnin  ashestos  for  a  .lisfanee  of  i>.-,0  f,vt  in  K.nu'th.  hy  M)  to  T.",  fe.-t  in  width. 
Atiii.nel  runnintr  ahotit  .'!.-.  feet  helow  the  onterop.  en,.,,.int,'n>,l  tlie  same  ,-hrvs,i- 
tik'-.;-l,estos  at  that  ,lppth. 

'  !  xtract  of  Miii«r:il   Resources  of  Uiiits-i!   Statrs  f.-.  ■   1f>07 


^^     m 


'.'ii; 


AIIIZiiNA. 


Ill   l!Mi:!,  II  ,|i.|Hi^it  dl'  i-lir.\-uiili' ii»!(-.|ii>.  «ii«  loiiiicl  :;.  Ari/iiiiu.  iii  iln      ,  >. 

Ill    I'lUtn   iriiU.    twcliH-llini-   lllllr«   «(•-(    n|    (iliiln'.   (iilll   iDlliltV.        I'lli*  (Icpir-il 

Icn'ri!  I.s    Mr.   M.   I..  Slii..k.llor.l.  «(  IV.-.mt.  Arizona.     Tli.'  iisl,.<-los  I,.,,,  . 
scrpiiiliiii-  can   In-  Inni-il   lUr  i.vrr  llini'  rnjli-.  uml  tlir  a<lM>-t.i>  ilr|Mp>it,  mv 
riilf  ImiiiiiI  nil  tlic  ciuiliiil  wi|l|  till'  luiiiitr.v  rnik.     Sniiipli'-  nl'  tlii-  ii-li.>iti-  ■ 
It  I'll  I'Miiiiiiii'il,  mill  wiTr  I'iMiiiil  to  111'  of  himmI  qiiulitv;  the  tilirt's  vurviiiK  fr 'n,  .1 
Irnri'.Mi    ul    nil    iiii'li     in    J"     mill    ,;"     in     (..ugth.        'I'lif    milv    «i.i'k    ilnn, 
tlii^  il"|ii.-it  up  to  till'  |iri'«i'iit  titiii'  wii^  iiiin  .Mar's  asM'-siiuMit  wiirk;  mi  thai  iihT' 
i-   nut   Nir.v   iinii'h  kii  umi.  a-  .vtt.  ri'nanliiitj  the  I'Xtriit  of  ihi'  ili'|iM-it.  nr  tin-  |.r 
iriila«i'  of  a«ln.'«tH--  lliiit  ran  lie  ohtainuil  in  lllillill^^ 

Within  the  la-t  tew  viar-  ili'pii'^it'^  havr  Ihtii  tuiinil  mi  thr  imrlli  >ii|r  ..'  i(, 
( iraiiil  ('anon,  twi'iit.v-tivi' niilcs  iiurtliwc-t  of  (irami  Caficiii  »latiiiii,  in  tlir  \  i.  r,  t 
of  Ha*-  Fi'frv.  Till' 'iniiiil  Cafiipii  at  tin-  pnint  i,  1.:,imi  iVrt  ilri'p,  ami  thr  a  1- ■ 
tii»  iii'i'iir-  aliiiiit  4.MI  tfct  aliiiVf  tli<'  iHittmii. 

Mr.  T.  S.  Dilli'r'  rcpnrt-  mi  tlii-r  ..ri'iin-mii'i'^  »*  I'nijuws:  — 

' 'I'Im'  (iriiiid  cafii'ii  cxpuM--  an  1  xc^'llmit  -K-i-timi  nC  the  ("arhniiil.  r  ;■. 
Canilirian.  Alpiiikian.  anil  Arclm'aii  rock*.  The  AlKmikiaii  i-  inarki'ill.v  ji 
I'mifcirinalilc  with  the  nvi'rl.viiii;  (  ainhrian  11s  well  a.*  the  iiihIitIs  iiij.' Anlui  ui 
anil  ti.rnis  a  \viil«i'--liaiH(l  nia>s  with  its  cilfti'  almitf  tin-  ranmi  lu'ar  i- 
hottmii,  ami  ihickciiinjr  rapidly  ti  tho  north.  Tho  aslKxtus  iwciir-  in  tii- 
lia>ai  port  inn  uf  the  Alumikian.  This  is  made  up.  tirst.  of  a  tVw  lni  .; 
silici'oiis  cmitrimiioruto.  overlaid  hy  nl«ml  .lO  tVi-t  of  vuriiaigly  coluiiri'd  lin 
shaly  hcil-,  loraMv  calcaroiuis  or  sirpi'iitiinuis.  Then  follows  1.'.  f  1 1  t  .? 
whiii-li  linu'stmu'  I'snitainin;;  layers  and  nodules  of  serpentine  with  m  r^ 
or  less  asliestos. 

■  Aliove  the  ashestos  limestone  comes  a  heavy  layer  of  emiipiiet  ili:il  m-. 
uhoiit  :.'(Ml  fi'ct  thick,  iind  iihove  the  diaha-e  is  a  k'd  of  limesi'niie  and  -li  il.v 
rocks  similar  'lose  immediately  helmv  the  diahase.  A  little  asl>i -t,,. 
may  he  seen  n,  ,.,c  limestone  ahove  the  diuhuse.  hut  it  is  much  more  al'Hii- 
daiit   in   the  lower  limestone. 

'  The   asliestos  hearinj;  limestone  helow  the  diahase  varies  eonsidcT.iiiIv 

Jroin  ph to  place,  hut  for  the  most  part,  has  apiiroxiinately  the  foUo'.i  iiij 

sictiiin:  compact  limestone,  l.s  feet,  sert)entine  with  veins  of  nshesto''.  1  . 
feet,  handed  whitish  limestone,  12  feet. 

■  The  upper  and  lower  portions  of  the  limestone  may  contain  some  '.  .m.N 
and  nodules  of  seri>entiiie.  Init  they  are  not  as  persistent  as  the  interna-liMt' 
layer  of  serjM'ntine.  in  which  is  found  nearly  all  the  ashestos.  It  oe<'in  -  11. 
eross-tilire  veins  which  lie  parallel  to  the  heddin;;:  in  the  limestone. 

'The  cross-tihre  veins  range  from  a  small  frai-tion  of  an  inch  to  :i;"iit 
;i"  in  width,  and  are  remarkahle  for  their  ftolden  yellow  I'olmir,  lu  wll 
us  for  the  tensile  strength   of  the  fibre. 

'The  overlying;  diahas'  looks  unaltered,  and  at  its  eontaet  with  tht 
limestone  is  distinct,  excejit  where  the  top  of  the  limestone  is  serpentine 

'  Tlie  facts  ohserved  in  the  field  iiiirienr  to  indicate  that  the  serpei  tiin 
whicli  includes  the  ashestos  (ehrysotile)  is  derived  from  some  niiiier;ii  in 
the  limestone  and  not  from  the  diahase.  Conelusive  evidenee  eoncei  inff 
its  derivation  eannot  he  ohtained  until  the  roeks  are  examined  in  the  la'    r.a- 
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lory      I.    ,h..   M.«„........|   ,.,„...l,„i „,,..,    ,„    ,„,    ,^„,.     „,^,   ,.^^_^|    ,,^.   ^ 

».l .......  ..ff.,r.,  ,,,,,„.  .„.,,..  ,li.T..r,.nl  ,M  „ri„„  .r,„„  „„>   v,-,   ,,  u,„l  a,  ,.,|„  r 

|iH-il|l|l(.-    Ill    till-    I    II    ,r,|    Stlltf-. 

•   Kni.r    .l.l,.-t„.    ..llH,,,.    liiiv,.    |,..,,|    „ik.,,    ,„,    ,„„.    „„    ,,,., 

<•»  tl,..  I„„..r  |.,„..M.,H.,  ,il„im  „|.i,|,  ,,,,  „,ii,  1...I,  „,  ,„..|„.|,..|  '-l,.-„„  I,.  „ 
in«  ,..r,M.,it,n..  1..,,  |.....|.  |,r„-,„.,.,..,|  ,„  „  ,„„„,„.,  „,-  ,|,^,||„^^  „,,.,,,„,,  l', 
..v,.r  In,  t  a  unU:      JU,-  ...Mtiinnry  „,   ,1,,.  ii,irr..«   .i-l.,.,,,,-  l,.l,  ,.  v.rv   „r 

tl»;  l.r..l,„|„  It,  thut  \„.  1  ,111.1  J  ,,,.,1..  „„„,  ,.„,,.,„|,^  .„|„,.„„,  ,,„„^\,„' 
v..,ns    Miiiy  I,..  ,„|,„„|  t,.  ,1  ,„„|l  „,t.,,„  ,.,  „  ,.,,„i,       „  ,1,,..,  ,^,,   ^^^^^^     _ 

,.rol,.il,|,,  li„„,v..r.  ..„„>i,|,.ri,.i,   ,),..  it,.,|  ,, ,it,v.   l,„.,.tM.„.  .,„|  .li-.i.li.i 

iM.fi  Ml   t!i,.  ,|,.|„„if,  tliiit   ii   w. ,1,1,1  |,„y   til,,  mill.- 


rM.lKi,|(\l\. 

Pr„.|,.M-tiMK  ,-,„„i,„„.-  in   th..  l„ri,,.  |,„,.  „,•  ...r,„.„t, .,„    ,„   ,,„.  ,.,-,„,  ,,,. 

\in,T,„,i,i   rivrr.    tw.,   mil,.-   ..|„,    „f   T„wl.. ||„.    S„„tl„.>-„    l'.„-„i,.    ,M,lu.y.    ,„ 

i'laivr  .•i„ii,ty.  Cil.     Th,.  ,.,|,-„,|,  j,  „„,r,.  (i,,,,,   ,_,„,,  ,,,^,,  ,|^,^,|^    .^^^  j  ,,„■  ,^,|_  ^^^  ,^  , 

:,r,t  ,.x|Mw„ros.     S,.v.T„l  I,ii„i,.U  Imv,.  I n  n, t,.  tli,.  -t,-,.,,  -j,.,,,.  ,„  ,|„,  ,|,,,„|, 

■!•  I'N.  t>..t.  „r  ,„„r,..     Small  v..i„-  „f  .l„,rt.  -r,,-   til.r..,  I   in-,..„lar  -I,,-,,-  „r 

-tr,.„tf  H.'Xil.l,.  .11,,  ril.r..  Iiav,.  I,,.,.,,  ,|iM'„v..r,M| ;  l.„t   tl„y  an-  , -.Iv  ,|,-i,i- 

'Mit"l  t.,  Ik-  mii„',l   -.vitli   pn.fit   l„r  ti„    Hl,r,,  „l„n,,. 

Sev.Tal  .l,.|,„sits  have  l...,.„  ,,,„.,„.,|  „,,  |ai..|y  n.-ar  ( Ir,.,.,,  Vall.v.  ,„„  la,-  Iv,,,,, 
Alfa,  If  is  r.'i,„rte,i  that  Ka-t,Ti,  rapifal  i-  i„t,'n-f,.,l.  a,„l  lliat  il„.  „ii,„.  v.  ,11 
ii'  tliiiroiiKlily  (icvplope,!. 

TK.X.XS. 

.\.'.-.,r,lii,Mr  t,.  .Mr.  V  Dilii.r'  a  ,l„l,.  t'r,-i,i-l,  a,,,,  l,il,„|,.  a-l„-l,,^     p.,-,l,iv 

a.'nia,litc— f„„i„|    i„    T,..vas.   is   n.i.N,.|    with   otlu.r    i„K'n.,li,.„t.   t„   n,ak..  a-lH-l,,. 
paint. 

\m,.i\i\. 

Itnlfonl  loiniin.  VirKii.ia.  ha-  l„,,'i,  r,'p,,rt.',l  a>  pr.«li„i,.f:  a-U-t,.-  f.„'  a 
!iuii,l,*.r  iif  years;  hut  ,li,l  i,„t  produci"  any  in  I'.MiT.  Tl,,'  .iiiarri,-  ',„.at..,l  in 
Ifelt,,ril  ami  Franklin  cmntii.s—arc  n,,w  inai'tiw  an, I  tl,,'  mill  af  l!..,ltnr,l  Cify. 
f'lr  tihoriziiiK  mnterini,  is  cluscl. 

rii,.  B,Nlt',>r<l  aslH>st,»»  qnarrii's  are  on  tl„>  ilnhhanl  farms,  twelve  mili'S  sontl, 
■j!  U<',lf(>r,l  Cify,  and  are  sprca.l  i,v»'r  two  arca^  :  ,.i,o,  al„,iit  J  acres.  ai„l  tl,,.  ,,tl„-r, 
i  acns. 

llif  ash,.st,,s  nick  is  of  two  typos:  on,>--liko  rl,at  of  Sail  mountain,  (ia.-is 
'•-•'Mitially  fihrons.  and  amphiholc;  whil,'  the  oth,.-  is  p,>ri,l„lit<'.  o,.n,p.,-,.'l  ,.l,i,.|ly 
"fa  i-'ranular  mineral  whii-h  appears  to  he  ,,livii,e.  with  niimerons  a,-i,lular  ,i-ys- 
'iils.  and  tihroiis  hunilies  of  anthophyllite. 

In  the  amphiholitp  the  tihres  are  arran>r<>,|  in  >,'r,,„ps  ,,r  hi,ii,||,.s  lyiiiir  in  all 
■l,r,.,ii,„is— mass  tihr,.   similar  t,,   that   ,.f  tin-   Sail    .M,,ii,,tain   ,„i ,,f  (le.irL'ia, 


m. 


,'  I  xtracts  from  Keport  of  Mr,  T,  .S,   Diller.   fnit**!   Stat-s   Mineral   Resource.s  for 
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Oiih  ii  >iiiiill  •li|iip.it  Ml  It  Miciir-  III  Ihi'  liidlinl  rcifiuii.  In  ili..  niiiiliri-h  ,  .,f) 
'■f  llif  iiriii.  II  Mrliiiil  illki'likr  iiiii"  i.f  thi-.  iiiii|>l>ilM.liti>,  .'«  I'tft  wiilr  willi  «  ,  |j<, 
imiih  Ml  vM-t.  Ill  -  |>iiriillrl  to  till'  -ilii-to-il\  l.ftwiiii  iiiii—i-  1,1'  |i\ri>.\iiii'  1  ,ri|. 
I.'iii'li  -i-lii-t.  It  -ciiii-  nil. -I  |ir.iliiili|i-  tliiit  till'  iimiiliilMiliii',  ihiiiiimviI  <.i  ma.. 
lihrr  ii.|>«'«lii»,  lit  Itrdli.ril,  \iruiiiiii,  iiiKJ  Siill  niuiintiiiii,  (iri>r({iii,  i-.  drriM'l  ir.ni 
1>  TiiXiliilr;    lint    llic   cN  iiliiicc    liiM.iiriiiK    till.    \  ii-w   ciiliUut    \n-   I'liii^iiliTnl    ii     ili,. 

)M|..l-. 

rill'  iKriili'tlic  t\|ii'  '•(  a-ln'.tii.  rmk  i-  cut  li.V  ti  iVw  kiiiiiII  vciii'*  vt  vn--  nlr, 
iiiilliM|i|i.\llitc.  Ir.Mii  i"  to  ;•'  ill  l.'iiiftli.  Tlir  tilirc  i»  llfxililr,  ami  soiiioh  lint  .•!,,.. 
'"•;  I'lil  it  lia-  iiiiiiiiToii-  ,To-.  trnctiin-.  aiiil  miiiki'  rlir.\Mili!c,  i.  -Iiori  :iii,| 
iirittlr. 

I  111-  rork  i>  ■  lit  iil-i.  Ii,\  iM-cii-iMiial  plaiir.  >•(  -lirariiiK,  aliiii({  whicli  iIhti  lum- 
lurii  .Irv.lnpid  \,  in  like  Ilia— c  -  .,f  -li|,  lil.r.-,  which  lie  parallel  to  the  plai,..  „i 
-lippiiit'.  'I'he-e  arc  the  iiia--c-  which  iiltnict  the  iiltetition  ol'  the  pro-p.  1..1. 
aial  are  the  |iarl-  that  liavi-  lieen  miiieil.  i'hi'V  are  locally  In"  thick,  illhl  li.r., 
I<  iit'lh  aioiijr  the  -trike  of  ahoiit  :',»  feet.  How  fur  they  have  heeii  fo||nu,,|  n. 
•  Icpth  loiihl  Mi>l  he  leiiriie.l.  arnl  the  holes  wire  tilled  with  water  at  the  tin,.  .  f 
tlic  writer-  \i-it.  I  hc~i'  iiia—e-  of  -lip  tihre  art'  very  irrei-'iilar,  ami.  ;i  liir  n- 
,\ct  known,  too  -mall  to  fiirni-h  a  reliahle  hii-i-  of  ininint:  oixration*. 

Friiiil,l,,i   Ctiiiidfi.      .\  -mall  (|iiaiitity   (  1(»  tons)   of  slip  tihre  Ini-  heen   iiM'if-; 
near  IJoc'ky  nioiind,  in  Franklin  county.   'I'lu'  m  in.  willi  -Irike  -01. ih  ,".0    ci-'..,. 
steep  dip  to  the  iiortlieii-t.  lie-  par.illcl  to  the  -ilii-lo..'  -tnichir,.  ..f  the  eiic|.,.j.  ^ 
.•itiipliiholite.      It    ha-  hei'ii    niini'd    out    in    a    -liafl    nearl>     1(>   led    in    dep'li.      I'l.. 

ampliiholite  is  much  alti'red.      It-   prim-ipal  1 stitiieiit   is   a<-idiilar  crv--.il-.  ,c 

hhroiis  hiiiiilles  of  a  eolonrle-s  iniiieral  \ntli  cleava^'e  like  ainphiholite.      I'   !•  . 
\ery  like  antliophyllite ;  Init  ha-  inclined  c.Minction,  lieiice  is  prohahly  tnih  li: 

.Ml  the-e  .i-hc-to-  liearin;;  rocks  of  the   Itoeky   Moiintiiiri  roffi"ii  "re  ;  '   r' 
cally   amphiholitc.      Locally,    it   contains   somi"   olivine,   and    is   much    .di.  ^    1  ■ 
chlorite  and  -crpentine.     In  none  of  the  outcrops  prospected  does  the  ampliil.r,]; 
contain  a  -nrticienf ly   larirc  perccntatre  of  a-he-to-  to  indicate  clearly  the  pr. 
hility  of  prolitahlo  niiiiiiiir, 

'I  here   ari'  two   helts    of   ainiihiholite    lyimr   hetwppn    ma— es   of   niicn   .,  |.  ■ 
which  has  a  rcmarkahly  rejrnhir  cleavaBi-;  s,,  that  it  can  lie  split  into  thin  -!;i't 
ynrds  in  extent,  and  ha-  heen  ipiarried  for  curhintr  and  tla^rirint.'.     The  s.-lii-ti - 

-trui-liire  i-  not   nearly  s,,  |,, j|„.nl    in  tin-  ainphiholite  as  in  the  npiplil  niriti.- 

uiica  sehi-i^ts. 


I  here  is  n  large  developnicnt  of  serpentino  on  Belvedere  mountain,  in  !! 
f.Mrenic  western  portion  of  Lowell.  Several  discoveries  of  short  ashpsf...  nl  r 
were  made  in  l>i».'!,  and  were  rcirarded  as  sufficiently  eiicourapin(r  to  warr  nt  t;, 
prpction  of  a  milling'-  plant  on  the  southeastern  slope  of  Mount  Relvolerc ;  iiMi. 
venture  was   not   -ncce^sful.     Ai rdin»r  to  Prof.  Kemp',  the  ashe-tos  1.  .  ir- 
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"■'•  •''-•""■t  "M.l  ,„ntn,.i.,|  V. ,.,..„-.     I „.  ,  ,       ,,   , 

n.  .'V.T.v  ,hri..-ti,.n  ,|,r„„^|,  ,|,..  ,„r|,.,„„„        i|      '  ",      ,         ,""   """  '■""''•■ 

'  -""•'"-' -'■ - ...■K..-,i.;i:::;::::::r,;r;:'-'''' 

,1,,  ,  *^       '  •'   '-'•""      "    '-■  li.'".'>..r,  ,„..,■,    „l„,„. 


A  tiiilliiiL    ,,|,int  lia-  tv,-,.|,,lv  l„.,.„  ,,n.,.t,.,|  l,v  ,|„    I     „    n  , 


'i.nr    -lo, (• 


Htico  the  lailiuiiii  (,,    ..(O'l    I,.,,  i ,,,.,,   ,, 

....... ..i..va,i n...H.„.;.  „       '  "  :""'^ ■  ""■ '-'•■■■^ ' 

'"""*'   "' ■'■'.-^'•l.  .111.1  iil„.i,t  ,-.i»i  i,.,.r  n,.i- tl, 

"-'  '■'^'■"'^■^■-     •'■'.'■  Pru.lu,-,iv..  I,..l,   „  .,,„„„  ; ,,..,   „i,i,.      ..,  """"""' 

^— '■•  -nl-.l  -..1 ■.  n,,,!  iM  is  „.,tw..,  „, ,..„.•„„",:■','; '^  "• 

•I""  of  i^i..-k  /..k.. 1  rh,.„„ni.    I,  ,..„.,.„.-    1  '"'"  "■ 

"•v^'--' :••  .^  ■.-.■..  in ..m:.:;:!::;;^  :::;::;;; ;;'':':::: 

-..  ..re.     At  the  ,,.,„„  of  ,1„.  .ri.-rV  vi-,.   i„    m,,„,,      ,,"""•■""' '■'"•': 

;7"'"^'— '-'■" -'•-"■''- ^^^.■.«.-.l:.;:;,;;::.:r,.:r;:,.;::r 

" ^r'-.-'-''^-   ";-"<^l'   '1-  -..!<   in    irn.„„h„.   ,a-ln„„.  .,„,   , ,,   ,     ...^ 

■  ...^..s.onally  „,et  wuh.     About  o„. ,•  .„■  „„  .,.,,..„,„„  „,„  ,„  ,,..    , 

"•■-ll--,.n-„in.,.a,in.  .,„„„,„„, ...T  ,h,.,  a,„l  .lu-  m.e  ,.,•,, 

--..--  .„voun,l,ly   .„h   thnt   f„unj   i„   <  .,„„lin„   „,i„...     Th.  .1.  ,7 

,;       —■"•">  -.'i".'-i.."  ..f  .l.e  ,K.p,.is;  1,:„  „ ,  a,v  u,„i... .,  J       ; 

'r^  "">  --tn..t,o„  of  „  l.y.I,.o...l,.,.,H..  , ,,.  „,a,  , a   rni^tan    „f  to, 

n...  n.iMo  ,,n„l„..,..  |„.,u.,...M   l:.  an,l  .',.  ,„„.  of  til.ro  ,„.,■  dny. 

".    i..^  Sail  Afountau,  ..unrr.v  ,n  Whit.  ...onty:  owno.l  l,y  tho  Sail   Mountain 
UI-...S  (  ompnny.     Mininpr  wn.  first  ..o,n.>H.„coa  in  ]s.„:  a-nl  ,„1,« 
-mall  ,n,ll  wa«  l.uilt  pro<lu<-iiiK  nl.oiit  in  u,u<  a  ,lny. 

Mr.  T.  S.  Diller'  reports  on  tlio,.^  n.„I  oHut  ooonrr,.,,.-,-  as  follows- 
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•The  aslx'stds  iiiincd  at  Sail  iiiouiitaiii  is  iiuiss  Hlirc,  It  is  of  nil  ciitir  Iv 
(litferciit  type  from  tlif  most  i)iirt  of  that  iniiu'cl  clsi-.vheri;  in  the  I'ni!.'! 
Statos  or  ("aiiaila.  Tile  rock  is  ainpliiholitc,  its  wliolo  mass  is  maile  up  "f 
uroiijis  or  huiullcs  of  mori'  or  loss  radial.  til)ro\is  ashcstos,  which  raiipc-  in 
Iciinth  from  1 1"  down  to  n  small  fraction  of  an  inch. 

■  These  railial  fibres  tend  to  form  spherical  Ixniclies.  hut  with  intcrfer.  n' 
crystallization  these  bodies  are  only  imperfectly  leveloped,  and  in  iiii-t 
cases  the  radial  striK'turc  is  lost  in  an  irr<!>?idai'  accumulation  of  tihr.u- 
sheaves  or  hunches  runnintf  in  all  directions  and  tiivinj;  the  rock  an  nspivr 
of  coarse  pranular  crystallization.  .None  of  the  tihrons  aini)liiholito  nni--i - 
arc  schistose,  thoufili  near  the  cdyc  they  sometimes  pass  into  talc  schist  uilh 
definite  fissile  structure. 

'The  tihrons  aniphiliolite.  composcil  of  anthophyllite  where  best  dcv.l- 
oped  and  freshest  in  the  Sail  Mountain  mines,  is  frreyish  white,  and  cm:!!- 
IKiscd  so  lar;rely  of  asbestos  fibre  that  acconlinir  to  the  estimate  ••(  \\v 
sui)erintendi'nt.  S.  |{.  I.ofran.  considerably  over  !10  per  cent  of  the  ori{:iiuil 
rock  is  realized  as  fibre. 

'  Hesides  a  little  tab'  and  carl)onate  of  lini '.  tho  best  rock  oontaiiH 
nuinemus  small  prains  of  ])yrite  and  uui)>netite.  -.vhich.  upon  alteration  st:iiii 
the  fibre  brown  with  iron  oxide,  and  in  the  course  of  time  the  whole  him-- 
softens  without  Icksinj;  its  fibrous  structure.  The  tensile  strength  of  the  tilic 
i.s  reduced  in  this  ehan^i'.  but  sntticient  strength  still  remains  to  make  ilif 
fibre  n^cful  as  a  bitiJer  when  mixed  with  other  nuiterial. 

'  The  occurrence  and  ]iersistcncc  of  these  nnisscs  of  fibrous  amphilinl.tt 
is  a  matter  of  i)rimc  importanc<'.  and  the  min(>s  at  Sail  moinitain  tbniw 
considerable  lifrht  upon  the  snb.ie<'t.  Within  an  an^a  ii  little  more  than  nm- 
eifrhth  mile  s(putre.  tlu>rc  are  six  separate  nuisses.  each  one  roiiphly  ellii)ti(!il 
in  shape.  Three  ,,f  these.  enibra<inn  the  most  imi)ortant.  are  in  lini'.  with 
thi'ir  longer  axes  approximately  parallel  ami  rnnninir  north  S0°  cast. 
They  are  all  embedded  in  gneiss  which  is  well  expose<l  at  nn\ny  point-  in 
the  niine.  and  in  plact>s  ajipears  to  be  cut  by  the  amphibolitc  as  an  eruptive. 

'The  largest  nuiss  of  amphibolitc  (the  origimd  discovery)  had  a  IciiL'tli 
of  aliout  'r>  feet,  and  a  width,  near  the  miildle.  of  .">(>  feet.  Ft  is  ncnrly 
mined  out  at  depth  of  ."«()  feet,  and  unless  a  snudl  rennnuit  at  the  soitli- 
west  corner  shows  ((iniuxioii  downward,  as  seems  improbable  from  flio 
course  of  the  walls  exposed,  the  mass  is  completely  cut  off  below  by  tlie 
gneis?. 

'The  two  snudlest  masses  have  been  completely  removed,  showing'  a 
<'ontinuous  exposure  of  the  decomposed  gneissoid  rocks  beneath.  The  rola- 
ticuis  of  the  three  remaining  amphibolitc  bodies  to  the  gneiss  have  not  iccn 
fully  determined.  The  (piality  of  the  remaining  bodies  is  inferior  to  tlait 
of  the  largest  body,  but  the.v  will  supply  the  mill  for  some  years  to  conn. 

'  ('li'ii'lninl  niui  SoqiiiK — Xear  ("levelniul,  five  miles  so\ithwest  of  Sail 
mountain,  there  is  a  group  of  comparatively  small,  undeveloped  masM  -  i4 
fibrous  atupliibolite.  like  that  of  Sail  mountain.  These  are  'n  a  belt,  trcii  lini; 
ab'iut  41"  ea-t.  almost  directly  towards  ,!ie  .'sail  Mountain  locality.  They 
are  surrounded  by  irnciss.  The  Sail  Moiiutain  ronii)any  owns  this  ;  !"[i- 
ert.v  niul  ha\ds  the  nuiterial  to  the  Sail  Mountain  mill. 

'  Xear  S.oque.  seven  miles  northeast  of  Sail  mountain,  are  small  .irca- 
of  exposed  amphibolitc  with  short  fibre.  The  amiihibolite  is  here  assorintiil 
in  the  same  ledge  with  a  fresh  rock  that  is  composed  chiefly  of  a  mi:  ral 
whi<'h  appears  to  be  (lyroxene  or  olivine,  with  numerous  acidular  cr\  'al- 
and fibrous  bundles  of  orthorhombic  amphibolitc.  probably  antliophyll  'c 
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'The  rooks,  like  tlids.;  „(  licllunl    im.I    I.'..,.Lv   At        »    a-  ,        , 

:!r^r,s -':£-' --liL  SB f'/"-'^ 

ohor   localme.   of   ,l,e   .o„.e   n.aterial   o-eur    fart  ..^  „.,     ,e„      \„  ^irL^r 
sham  and  J{iil.uu  .•..untiVs.     One  of  them    fl„.   \i;ii  "-'"^''^t-   '"   llaber- 

inany  years  aj,o.  but  as  far  as  kn-  w,  Z^  no  ':     TT     •'•  ""  """'"^ 

'Hollywood  mine.-\  snudl  prod,,,     m      '.,1  ""-'  ''"P"'-*^'"'^- 

by  the  National  Asbestos  con-paSl::::";:  ini^t^  H^i  :::;:is:;' 
t::;"'s;::kr«r.r::;::;-i;:i7S/-L^^^^^^^^ 
i=rl^.= S"::dor-d  -ti;B^^-^^ 

Philippine  Islands. 

r  ^'Lt'  ^!"'''"'"'"'  •^'""■""'  "^  '^^''■""■'  "1^-  i"  the  Far  Eastern  lUriew  for 
June,  190.  Warren  ]).  Smith  gives  an  account  of  i,ros,H.cts  of  asbestos  in  Ilocos 
Norte,  „.  the  northern  part  of  the  island  of  l.u.on.  There  has  been  no  produc- 
tion, nor,  indeed,  nu.ch  definite  prospecting,.  It  is  certain,  however,  that  there 
.'  a  large  mass  of  pyro..enite  and  serpentine  i„  that  region;  and  it  contains 
l.x.lly  some  asbestos,  part  of  which  is  Hbrous  serpentine;  but  most  of  it  is  of 
.he  amph.bole  type.  It  appears  that  the  asbcs.os  is  sutKciently  abundant  to  jus- 
tify thorough  prospecting  with  a  view  to  determining  its  workability 

The  asbestos  is  of  two  varieties.  ti>e  '  parellel '  an.l  the  ■  .toss  '  fibre    with 

the  former  pre.lominating.     The  'cross'  fibre  variety-proba.ly  '  ehrysot'ile '- 

as  not  been  found  so  far  in  any  quantities;  but  the  other  quaii^-,  according  to 

Mr.  SmUh,  IS  found  in  several  places,  an.l  consists  largely  of  the  minerals  '  a«- 

thophyll.te    and  '  tremolite,'  both  belonging  to  the  '  an.phib.,le  "  group. 

Newfoundland. 

In  the  beginning  of  the  nineties,  last  ..entury.  s.,n,e  excitement  amongst 
asbestos  men  was  caused  by  the  allege.l  .liscovery  of  tine  asbestos  in  large  quan- 
tities m  the  serpentines  on  the  west  coast,  chiefly  in  the  vicinitv  of  Port  an  Port 
l'3.v.  The  rocks  with  which  asbestos  bearing  serpentines  are  most  cmimonlv 
a^^o,.ated  in  the  Provin<-e  of  Quebec,  form  a  c.,nsi.lcrable  belt  along  the  west 
ooast  of  Newfoundlan.1.  In  these  rocks,  which  consist  of  slates,  sandstones 
"on,....  an.l  tremolites.  are  also  „,  b,.  se,.„  large  masses  of  serpentine  similar  to 

th-it  at  Thetford.     Here  and  tluTc.  also,  arc  huge  untains  of  magnesinn  Hme- 

■tone.  and  ,n  the  region  of  (Jran.l  lak...  an.l  other  isolate.I  sections,  are  foun.l 
•arho.nferous  basins.  Still,  this  entire  area,  exten.ling  about  100  miles  north 
«tJ  -uth,  and  the  entire  width  of  the  island  east  and  west,  can  be  safelv  calle.l 
««rpentme  country;  and  contains-nccording  to  .Mr.  .Tas.  P.  Howlev's  estimate 
5  0,1,  square  miles  of  serpentine  rocks.  Mr.  C.  E.  Willis',  of  Halifax,  and  Mr 
Kobe rt  .Tones.'  of  T^^ndon.  England,  have  spent  considerable  time  in  the  investi- 
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iiiiiy  be  opportune. 


id  u  brief  account,  therefore,  ot  their  eliar;i 


Tiio  serpentines,   witii   tlie   grunulite  dilies   wliieh  everywhere   interstil 
itry  rueli,  contain  vast  deposits  ui 
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tion  of  the  inline^ 


idiute  coast  line,  nearly  virgin  fields  for  the  prospector  and  iniui  r. 


Tl 


le  existence 


of   asbestos  in   this   great   belt  of   seriientine   hi 


known,  and  several  well  known  geologists  in  their  writings  have  predicted  ilial 
it  would  be  iliseovered  in  <piantities  snlKciently  large  f  economic  v.. In, 

On  the  eastern  coast  of  JVirt  au  Port  bay.  rising  out  of  t         -.i  ■     <\  nearly  virir.il 
height  of  1,WM)  feet,  is  a  mountain  known  as  lilulf  Head.  'lountain    1.  i,  i 

mines   the  southern   boundary   of   the   serpentines.     Fur  nnno  es   imrtl;,  ih.j 

coast  line  is  prei'ipitous  and  lofty,  eulmimiting  at  ('u|)e  (iregory  in  a  bhilT  m  ijii;, 
2,500  feet  high. 

At  Blutf  Head,  and  extending  f<jr  about  one  mile  north,  the  beach  is  ,m|ii- 
posed  of  conglomerate,  very  hard,  and  highly  |)olished  on  the  surface  by  the  u,  li,!. 
of  the  surf  which  breaks  upon  it.  The  beach  is  strewn  with  boulders  of  all  -./,-. 
which  have  fallen  down  from  the  cliffs,  and  lu  irly  all  of  them  contain  seam-  ..: 
asbestos,  while  the  conglomerate  of  the  beach  itself  is  tilled  with  it.  It  w;\-  l»  r, 
that  the  ask^stos  first  attracted  much  notice. 

I>3ng  known  to  the  fishermen  of  the  nei;jhbourh,.od  as  '  cotton  rock,"  it  , 

to  the  knowledge  of  the  Honourable  Daniel  Clcary  of  St.  Johns,  who  e(iinii|.i  i 
a  small  expedition  to  do  some  i)rospecting  in  the  neighbourhood. 

A  great  many  claims  were  at  once  s.nired,  and  in  a  short  time  some  tliirt' 
square  miles  were  taken  iip  by  prospector^  .uid  speculators.  Development  work  «ii- 
started;  but  it  appears  that  no  operations  on  a  large  scale  were  conducted  ,,n  .nr 
of  the  properties.  Most  of  the  development  work  was  done  by  the  Halifax  .\-l'i- 
tos  Company.  Tlu  work  extended  for  many  hundred  feet  along  a  gulch  thr,,ii-!i 
the  surface  drift.  In  each  (ipeiiing,  small  veins  of  asbestos  were  found;  wliilr  tli, 
surface  drift,  which  varied  from  :i  to  12  feet  in  depth,  was  in  most  cases  sal  ira 
ted  with  loose  fibre,  entirely  free  from  the  matrix;  the  result  of  the  decompo-iti.;i 
of  the  serpentine  through  the  ai'tion  of  frost  and  weather. 

The  iilire  is  mostly  short ;  specimens,  however,  of  2"  in  length,  have  occ 
ally  been  found.     It  is  claimed  that  the  iieculiar  green  tinge  nf  the  asbest,, 
colour  and  composition  of  the  serpentine;  the  granulite  dikes,  and  many 
geological  peculiarities  go  to  i)rove  the  remarkable  similarity  of  this  regi,  n  t 
the  asbestos  region  of  Quebec. 

However,  as  already  state<i.  nothing  beyon<l  work  of  an  exploratory  i-h:ii  Mir 
has  been  undertaken  on  any  of  the  properties,  nn<l  on  account  of  the  rcni,,! 
nf  the  districts,  and   tlu'  sporadic  anrl  erratic  occurrence  of  the  a-bcsto<.  tli,!. 
is  no  likelihood  that  Xewfouiidland  will  ever  become  '  Quebec's  greatest  riv   I  or, 
long,'  as  an  enthusiast  puts  it. 
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Bnssia  and  Siberia. 

The  Russian  (I'ral)  asliestos  is  beooming  in  n  small  way  a  competit,     with 
the  Canadian  asbestos;  but  only  in  the  spinning  quality.     The  freight  ,':np- 
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from  the  Russian  mines  to  the  seal,„ard  are  so  high,  namely.  Iron.  $30  to  $35 
per  ton.  that  the  lower  grades  cannot  l.e  ship,.,..!  economically,  and,  therefore  d,- 
>.ot  compete  seriously  with  the  Canudian  fil.r..  The  Ku«sian  lower  grades 'art 
used,  like  the  Thetford  mill  libre.  for  the  manufacture  of  shingles,  and  are 
.rsorhod  prmc.pally  in  home  consumption.  These  lower  grades  are  cleaned  by 
.  certa.u  washing  process,  of  which  little  is  known,  but  it  is  a  noteworthy  fact 
tliat  the  Ilussian  asbestos  is  remarkably  free  from  rock  matter.  Uussian  nsbes- 
to.  is  mostly  sold  in  Europe;  some  of  it  is  used  by  the  '  Bell '  people  of  J.on.lon; 
.ilso  by  Messrs.  Turner  and  Company,  of  Glasgow.  Aoout  1,000  tons  are  used 
annually  in  the  United  States;  the  larger  portion  being  used  in  (icrnnmy. 

The  history  of  the  Russian  asbestos  is  not  generally  known.  About  100 
years  ago— in  1720.  asbestos  was  discovered  in  the  Ural  mountains,  and  40  years 
later,  under  the  reign  of  'Peter  the  (ireat,'  there  was  established,  near  the 
N'eviansky  works,  a  factory  for  the  manufacture  of  asbestos  articles;  but  the 
applications  and  uses  for  the  mineral  were  very  limited,  hence  the  industry  almost 
ilisappeared.  It  was  not  until  twenty-five  years,  after  the  discoveries  in  Canada 
became  known,  that  asbestos  mining  in  the  Urals  was  revived.  The  chief  indus- 
try is  now  centred  along  the  Sysert  river,  30  versts  from  the  Sysertsky  works  on 
the  '  Asliestos  mountain,'  which  is  entirely  composed  of  serpentine.  The  prin- 
cipal quarries  are  near  the  station  of  Baskenovo;  the  companies  established  at  this 
centre  comprise : — 

(1)  Poklevsky-Koziell  Successors— producing  200,000  poods'  per  annum;  (2) 
Baron  Girardeau-de-Soukanton— 150,000  poods  per  annum;  (3)  Korevo— ];'",000 
poods  per  annum;  (4)  Kreutzer  &  Devallet— 15,000  poods  per  annum;  and  (5) 
Baron  Kusov — 1,000  poods  per  annum. 

According  to  Professor  A.  A.  Inostrantxey'— a  well  known  Russian  geolo- 
pist— the  strip  runs  approximately  9  versts,  and  is  about  600  sajens  wide.  There 
are  others  who  affirm  that  the  asbestos  layers  are  10  versts  in  length,  and  about 
2  versts  wide.  Operations  are  everywhere  on  the  surface,  the  width  of  layer  not 
being  precisely  determined.  The  asbestos  fibres  are  perpendicular  to  the  surface 
of  the  vein,  and  are  easily  separated  from  the  orj.  The  whole  locality  represents 
a  sort  of  underground  cobweb  of  asbestos,  penetrating  everywhere  into  the  clefts 
and  slits  of  the  predominant  serpentine. 

About  20  poods  of  pure  asbestos  is  obtained  from  a  cubic  sajen  of  ore,  i.e., 
approximately  from  2  to  3  per  cent.  This  ask-stos  is  of  excellent  (piality:  it 
iivp^  a  thin,  elastic,  and  strong  fiore,  from  which  a  soft  wadding  is  prepared. 
PoklefTsky's  works  are  making  thereof,  difTeront  sorts  of  yarn.  From  a  short- 
liairod  asbestos  are  prepared  sheets  for  fireproof  roofs,  trimming  walls,  etc.  The 
lonp-haired  is  worked  separately  from  the  short-haired.  The  long-haired  is  un- 
wound on  runners,  and  sifted  on  sieves  with  holes  2  square  centimetres,  on  which 
the  fibres  remain;  which  are  used  for  making  an  asbestos  cartoon.    The  short- 


'  1  pood  =  36  pounds. 

62  poods=l  ton,  of  2,240  pounds. 

1  verst  =  500  sajens.  or  0-66  mile. 

9  roubles  45  kopecks  =^£1. 

I.OflO.OOO  roubles- £105,767. 
■"  London  Mining;  Journal,  July  4,  1908.  page  8. 
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haired  usl)e«to>t  is  ('rumplt'il  nii  linlit  crushing  mills;  the  fibres  being  preoipitiiiiil 
in  sloping  rei-osscs.  unil  the  turbid  sediment  sent  to  the  preeipitating  roservi.ir.. 
The  tibres  of  asbestos  are  worked  lil<e  wool  ami  cotton  on  combing  maehim-, 
and  jig-mills;  and  then  u  yum  is  nninufucturcil  on  spinning  looms,  which  i- 
afterwards  worked  into  asln-stos  twist  and  rope. 

The  statistics  show  that  the  production  of  asbestos  in  the  Ural  mountiiiu- 
ha?  been  steadily  increasing  during  the  last  fifteen  years: — 
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The  exportation  of  Russian  asbestos  has  not  increased  materially  in  the  la~t 
three  years.  This  seems  to  indicate,  that  the  foreign  manufacturers  have  not  vit 
taken  seriously  to  the  employment  of  Russian  asbestos  in  place  of  the  Canadiiiii 
product. 

Tn  the  year  I'.HlT'  the  total  Russian  exports  were  4,"):i,Tt)0  poods,  valued  at 
], 070,122  roubles.     The  distriluition  was  as  follows: — 
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The  exports  from  Russia  for  the  last  four  years  were  as  lollows: — 


Pofxis 

Value  in  roubU's. 


1906. 


402,000 
840,000 
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4.J3,000 
1,070,000 


45;t,(H)0  ■  4.M.i»«i 

1,1.11.000    !  LU".!."*! 


'  From   Russian  Official   Export  Retnrns. 
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The  imports  of  asbestos:  crude,  tihro,  ami  iiiiimifiu'turi-d.  for  li»()<;,  I'.tOJ, 
and  1008,  were  as  follows: — 
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The  selling  price  of  asbestos  iu  the  Ural  deiieiitls  on  the  <iuality  of  the  tibrcs. 
Some  time  ago  asbestos  of  the  l)est  quality  was  sold  ut  .'5-20  rbl.  per  pood;  seoond 
quality  1-50  rbl.;  and  third  quality  from  Il'O  rbl.,  to  I'lO  rbl.,  per  pood.  Now- 
adays, the  prices  are  much  higher.  But  these  figures  refer  only  to  small  parcels, 
it  being  impossible  to  obtain  large  amounts ;  because  all  the  above-mentioned  large 
concerns  have  contracted  ahead  for  the  sale  of  their  output. 

Owing  to  the  increase  in  prices,  and  the  demand  for  asbestos,  miners  have 
begun  to  prospect  other  localities  in  the  Ural.  Thus  in  V.H*?,  tlio  Local  Hoard 
of  State  Domains  has  issued  to  Mr.  S.  A.  Podiakonov,  A.'ining  Knirineer,  nine- 
teen permit  certificates,  to  enable  him  to  prospect  for  asbosto-  '  'lie  grounds  of 
the  Bashkirs,  in  the  Province  of  Orenburg. 

Considerable  finds  of  asbestos  of  great  body  and  fine  quality  have  been  made 
in  the  Orenburg  (Russia)  district,  covering  large  areas.  The  discovery  refers 
to  two  places,  named  Peyan-tchiii  and  Ak-Zigit,  respectively;  the  area  of  the 
latter  asbestiferous  ground  being  estimated  at  48  square  versts.  The  deposits 
are  found  in  the  form  of  large  strata  of  serjientine,  amongst  siliceous 
schist  and  porphyry.  The  strata  are  intersected  by  n^iiy  veins  of  serpen- 
tine, which  contains  the  asbestos.  These  veins  in  many  cases  risp  right  to  the 
jurface;  and  where  the  ground  is  stony,  and  there  is  no  soil  on  the  top,  they  are 
quite  visible.  The  veins  extend  to  various  lengths:  varying  from  350  to  1.400 
feet,  and  even  2,100  feet ;  and  it  has  been  found  that  at  that  depth  the  mineral 
dfxN  not  change  in  form,  and  that  the  quality  even  improves.  The  fibre  taken 
singly  seems  to  be  quite  white;  but  in  bulk  the  colciir  is  olive  green.  It  is 
tieautifull.v  soft  and  woolly. 

The  average  content  in  asbestos  is  l,j  per  cent ;  but  at  times,  it  reaches  as 
high  as  SO  per  cent.  As  regards  quality,  it  resembles  ehrysotile.  It  is  a  striking 
fact,  that  at  depth  the  quality  of  the  fibre  improves.  The  second  deposit  pre- 
sents conditions  and  wealth  of  content  similar  to  those  of  the  first  described,  and 
to  all  appearance  the  volume  of  the  reserves  is  equally  large.  It  is  adiled  that 
tw.i  other  areas  are  now  being  investigate*!,  and  that  they  show  signs  similar  to 
thn-e  above  enumerated. 

The  quarries  are  located  in  the  Orsk  district  and  are  owned  by  the  Srmth 
TTriils  Asbestos  Company,  which  Company  has  already  built  a  factory  and  other 
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l,uil.JiiiKS  on   the  Kfuii'l.     Tlu,.  i.r..|Krti.'s  arc   r.'iiti'.l   from   the   Uii,hkir,    |. 
reriod  of  forty  veur^.      i  he  rent  of   HI  ko|M-ek>  |.er  pooj  of  ushestus  is  ihi\,i   „ 
only  on  what  tlie  Coinpiinv  mlmits  to  he  uauhle;  hut  there  U  to  he  no  pu.vii.     ; 
for  the  tirst  two  vears,  evepl  the  over-all  rent  ol  7  rouhles  50  kojweks  per  ver-i 

Besides  tile  uliove-iiieiitioiietl  eoneeriis  in  the  I'ral,  a.-hestos  is  iiiine.l  hy  i  h, 
joitit  stoek  eoiiipaiiv  •  Noh.tor.'  e>tahliahe.i  in  IMm.  The  ashe-tos  mines  of  It,,, 
Company  are  sitmite.l  in  tiie  Miusski  miniuK  <li>triet  in  the  south  of  the  Ir,,., 
hut  the  output  in  I'.'oT  iiniuunted  to  only  ;!,.")lii)  poods. 

'i'here  arc>  runiois  tiuit  recently  rich  (lepo>its  of  ashestos  have  heen  diseo\.  :.  I 
in  the  Atlay  .Mining  distriet,  helouKintf  to  Jlis  Majesty's  Cabinet.  The  .-i, 
eession  for  working  these  layers  has  U-en  granted  to  Yin-henetzki  Bros.,  Iral 
miners,  who  established  a  joint  stoek  eompai.y  -rralite";  hut  failed,  and  li ,.! 
to  liquidate.  The  pro>peetinK  of  these  beds  gave  good  results,  and  the  tirni  .iiv 
now  looking  for  capital  for  the  organization  of  their  new  enterprise. 

J)iseoveries  of  ushesto>  were  also  nuide  in  the  Yeniseisk  province;  hut  ili,' 
results  of  the  oiK'rations  unch'rtaken  by  some  I'aris  capitalists  are  now  known 

U<'eent  reports  are  to  the  effect,  that  the  principal  ashestos  deposits  in  i!... 
Urals  have  been  sold  to  a  (iertuan  syndicat*'.  The  Korieff  mine,  the  Pokli.il-K 
mines,  and  the  mines  of  I{arou-de-Soukant..n  are  said  to  have  passed  int..  ( ..  , 
man  control.  The  I'oklieffsk  proiwrty  includes  the  ordy  mill  operated  in  In,. 
whole  region.  The  total  annual  output  of  the  properties  mentioned  is  ab.^it 
4T0,(KH)  poods,  or  8.4(iO  short  tons;  which  is  more  than  X)  per  cent  of  the  entiiv 
Russian  yearly  production. 

The  Ural  deposits  contain  a  large  amount  i>f  white-yellovish,  sometimes  pnlf 
clive  green,  long  fibre.  It^  <iuality,  however,  is  not  very  liigh.  ami  the  mineral  i> 
used  almost  entirely  in  Kurope  to  mi.\  with  Canadian  chr.vsotile.  For  some  pur- 
poses where  an  inferior  grade  can  be  utilized  the  Uussian  brand  is  used  without 
any  mixture;  in  the  majority  of  asU'stos  goods  manufactured,  however,  thrco- 
fourths  Canadian  asliestos  is  mixed  with  one-fourtli  Russian. 

A  report  recently  issued  by  Krijanousky  on  the  'Occurrence  of  ScTpeiitn;.- 
and  Ashestos  on  the  Beresovski.  Kam.'nski,  and  Moiioten  Estate,  in  the  li.,: 
Mountains,'  translated  by  Mr.  J.  S.  Diller.  and  published  in  the  Miiienil  K.- 
sources  Keport  of  the  United  States,  contains  some  interesting  data  reganili;i.' 
the  deiiosits,  and  the  asbestos  industry  generally.  Kxtrac-ts  from  this  r.-pori  uv 
hereby  presented: — 

'The  principal  mines  in  Russia,  as  <les<Tilied  by  Krijanousky.  arc  lociiwl 
about  ,')7  miles  "lorth  of  Kkateriiduirg.  in  the  Ural  mo\intaiiis.  Aeconlini,' 
to  Krijanousk'  s  map,  tlie  mining  district  has  a  length  of  about  IS  miles 
north  and  soutn  and  a  width  of  from  2  to  I!  miles.  The  mines  are  limii.-! 
to  a  mass  of  serpentine,  which  is  bounded  l,y  schist  or  slate  on  the  vest 
nnd  by  granite  on  tlie  east.  In  th^  northern  and  southern  parts  of  tliis 
mining  region  the  mines  are  not  as  productive  as  those  in  the  middle  port'ni 
of  the  field,  where  the  mines  (jf  Ban.n  Girard  and   Knrff  are  situated. 

'The  gneiss  of  the  serpentine  is  suggested  by  the  associated  dialbi^-c 
The  serpentine  is  cut  by  dikes  of  diabase  as  well  as  porphyry,  and  by  a  tVw 
veins  of  quartz.  The  asbestos  is  not  found  everywhere  in  the  serpentine.  :iit 
IS  confined  to  ellipsoidal  porti(ms  which  invariably  have  their  loiurer  sis 
north  and  south,  these  portions  sometimes  attaining  a  length  of  ,^,.^0n  l.et 
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aiiil  u  wiiltli  of  l.iHHi  UhI.  (ii'iKTiilly  uitliiii  <-Mi-)i  I'llipiiuiJ  tilt'  I'linli'rii  mill 
weatern  l>iiril<'r<  ore  ivi  rii'h  than  the  nnitrai  portion  riiniiinir  north  anil 
Hoiith.  The  vt'iiiH  of  rrofw-tihro  «!tli«'!»toi»  nm  (jfin'rally  north  uii'l  south  with 
vertical  dip.t.  although  "otnc  of  thp  vcin^  arc  marly  hcrizunt;)'.  Mn>-'i"<  of 
Klip  filire  arc  prewnt,  init  not  almmlaiit.  Tho  riclu-ft  i'lli|r-..i>|al  ma'-os 
huurintl  n*li<'sto»  occur  in  the  inicldlc  part  of  thi'  tiilil.  Wlicrc  ri<  h<«t.  tho 
.vichl  i«  from  42  to  fi.'i  |>omiiU  of  a^hcstiH  per  ciiliic  ynnl 
mines  to  the  north  ami  -oiifh  tlii'  yield  i-  from  -Jh  t,,  : 
yanl. 

'  Krijanouxky  ih'wrihea  in  detail  ihi'  Unr-^iaii  method  of  iiiiiliiiK  inU stos 
and  KradiiiK  it  in  preparation  for  the  market,  Tlie  tihre  i-  -eparated  into 
tive  urades,  accordiiijf  to  leiifrth,  raiicinir  from  \  iTiitiini  lre«  clmvn  to  ^ihoiit 
one-half  centimetre.  Hi;*  iia|ti'r  i-*  the  w<<^t  im|iortant  the  writer  hai  found 
re(rardin|;  Kussinn  aslit'stns. 

'  The  actively  prodiicin(f  niincH  of  the  I'ral,  «•*  already  staled,  are  north 
of  Kknteriiiliiirif.  Altlioiinh  actively  mined  for  only  uhoiit  I'O  mill's,  nshestos 
ha.-*  Iieen  reporteil  at  ninny  Iwnlities  to  the  south  for  a  distance  of  itN)  miles 
from   KknterinhiirK  to  Orenhiirsf.  where  active  prospei-tintf  is  now  (foiiiir  on. 

'  In  Siberia,  although  an  output  is  reporterl  from  only  one  niiiiiiiK 
retjion — that  of  the  Miiiii~iiisk.  on  the  Venisi-i  river — aslicto*  is  reported 
from  many  localities  in  tlic  .\ltai  Moiintiiin  ri%'ion  and  to  tho  southward, 
hut  of  tho  n'al  value  of  these  deposits  little  kiiowledjre  i^  yet  availahle. 

'Of  late  years  Russia  has  liecoiiie  an  important  producer  of  a-hcstos. 
The  mines  are  as  yet  of  only  local  ilevclopinuut,  hut  the  ulmndaiicL'  of  the 
asbestos,  its  relations  to  market,  and  the  cheapness  of  labour  indicate  that 
lluasia  will  appear  in  tho  not  distant  future  a  much  larger  producer  than 
to-day. 

■  In  Ronorul,  it  should  be  said,  however,  of  the  Uus>ian  asliestos  that 
it  is  much  harsher  to  tho  touch  than  that  of  ('miada  and  lc>s  suitable  for 
spiniiinir.  This  may  be  due.  at  least  in  part,  to  the  fact  that  tho  mines  are 
in  shallow,  ojien-cuts  and  tho  roi-ks  decidedly  atfcctod  by  weatlierintr.  The 
region  is  flat  and  not  well  drained,  so  that  the  open,  shallow  miiiiii'/  pits 
encounter  an  abundance  of  water,  which  is  preatly  to  their  disadvantajfc. 
Furtherinoro.  much  of  the  reffion  is  covered  with  clacinl  drift  and  forest 
and  the  workinR  season  is  short  and  interrupted.  The  workiuj:  -cason  lasts 
from  'Ma.v  to  October,  but  as  most  of  the  workmen  arc  farmers,  who  must 
attend  to  their  farms  in  July  and  Autfust.  the  mine  work  i<  interruptiil 
for  two  months.     The  mines  are  «aid  to  employ  l.'i.OfX*  men,  chiefly  peasants. 

'According  to  Consul-Oeneral  Hunter  Sharp's  n'port  from  Moscow. 
February  12.  lOOi).  there  was  in  1905  a  total  output  of  7,S!)4  t<iiis  of  asbestos 
from  the  Russian  mines,  which  varied  in  price  f.o.b.  at  the  mines  from 
$2.5  to  $11"  per  toil.  The  trrcater  part.  <t.wr>  tons,  came  from  the  Term 
district  of  tho  Frais;  the  remainder,  1.400  tons,  came  from  the  Minusinsk 
mininif  district  on  Yenisei  river,  not   far  from  the  Trans-Silierinn  railway. 

'Asbestos  was  di-''overed  in  the  I'ral  mountains  .loarly  two  hu'idred 
years  ajfo.  but  it  was  not  until  about  l<s.-,.  when  Raron  Oirar.l  took  hold 
of  tho  matter,  that  systematic  development  U-fraii.  The  methods  emi'loyed 
at  first  wore  primitive,  but  they  have  steadily  adv.incod  until  at  tho  i.r.'scnt 
time  some  of  tho  mi'cs  have  modem  equipment  with  electric  power. 

'The  mines  arc  broad,  -hallow,  open-cuts,  and  the  •^erpontino  is  trenorally 
so  soft  as  to  lw>  easily  mined  with  a  pick.  Tn  the  iloepost  workings.  TO  feet, 
the  rocks  are  becomintr  more  solid,  and  explosives  have  to  bo  used. 
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'  'I'tie  urowili  1)1   tile   Hii.»iiiii  u«l«'>'tiw  liiliii"<  Is   iiiilii'iiliMl  lij-  t'liiiipariii.- 

tho  (otiil  <Mit|>iit  oi   I, It;;  tons  in  l^ti.'l  with  |(>,;;oh'  tuii!i,  iliu  uuiput  in  ItNi:. 
tt  rcliitivc  iiiKiiiiii'  wliii-li  ii|>|ir">iti'l»'»  lliut  of  Cunixltt  for  tho  »iimo  |i«rioi| ' 

Frci«h  ili^ci'viTHw  huvo  rcfi'ily  Ufu  inuilc  in  thi-  l'rovinoi>  of  Vciiiseixk. 
SiU-riii:  iimi  ihr  lolUjwinn  it  m.  O'triut  ol  ii  report  \i\  ii  (ii.'rnuin  LMUfhicrr  uii 
tht'M'  i"iiirriii<'t-i : — 

'I  liisc  ili'iKisitt  iirr  liM'iilr.!  in  thf  ili»triii  uf  Ai>ki-k,  i>m  iIii>  ri^hl  Imiik  of  llir 
IJi^or  lMiMi.\»rhto,  u  I  :iiMi'h  of  tiif  riviT  Yenisei,  I'roviinc  iif  Yeui»ii«i\.  rhiM"- 
di>-tiuif('  ill  n  -tiiiii;ht  liiir  from  ilif  ii^tT  YiMiivi  i>  tift.vtwo  niili''^,  niiil  iiliuiii  In;. 
Kiiii'r*  fri'iii  tlic  ('liiiii~o  liouniliir,\ . 

rii(  ii-lM-l"-  I'oiiliiiiiiiiL'  fcrtii;iliiiii  liikr-i  in  tin  !'notliill<  nf  the  S»iijlin»i. 
Tnoiintiii'  -  in  thf  vicinity  of  tin  l\iiin.v-<hlo  river.  l'!N|iliiiiilinii  work  eon^islin.; 
of  pro-ihi-tiiiK  ireiiehe-.  caiiiils.  ninl  drifts,  shown  the  exi-tcin-e  of  ii»bp*to9  in  niltiiy 
place-:  piirti\  outer  ppin^r  uiii  p;irtl.v  eoviriil  liv  iilliniiii  overljiirileii.  1  lie  iiiiti 
eral  is  foiini  in  liofli  tin  -irpentlne  form  in  m'k.  iis  well  is  in  tinu  llulTv  lil.n  . 
till  hitter  the  re-ult  of  mi  aliii'  -pherie  ihsintetiriition.  The  nio»t  expliiid  tern 
torv  is  -ixtt^ii  iiiih>s  sqmire;  wliilr  on  iiiiother  sixteen  inih's  sipiurt'  iislie-tos  hii- 
also  luvn  hii'iiteil;  liiif  very  litlh'  «ork  liiis  U'pn  done.  Tho  eontuininK 
rofk  is  sorpentino,  neeonip  iied  by  er>  iilline  limestone.  Tlie  iisU'stos  veins  huvi- 
n  thiekne--  up  to  2",  ;iiiil  iire  nrrniitfet.  in  the  scriMMitine  in  pariillel  layers.  Thi- 
a.<ihestos  hun  a  silky  nppeiirnnee,  with  a  yelloHish  eohmr;  and  when  hbcrized  he- 
twpen  ones  tinners    prodim-  while,  liiiely  divided  threads. 

These  depo-its  are  rated  in  ii  ver.v  hilly  eoiiiitry.  divided  hy  deep  inlerveii 
iiiK  valleys.  The  summit-  of  the  hills  are  devoid  of  any  eoveriiitr.  and  clearly 
exposn  the  ashestos  lioarinc  fiprniatioii  for  a  eonsiderahle  distance.  The  relief 
of  the  eoiintry  otTers  cheap  Ininin^^  in  ipiarric^  and  in  tunnels  alon^;  the  serpen 
tine  asliestos  (janRiies;  and  on  iieeoiint  of  the  solid  character  of  the  rock,  not 
rmieh  timherintt  is  ncpiircd  in  the  «orkiii(i--  Wood  for  supports  in  the  iindir 
(rronnd  works  enn  he  procured   in   suflicii'iit  quantities,  in  close  proximity. 

Workmen  can  hi'  nhtaiiieil  from  the  local  population,  ur  from  the  jrold  mine- 
vvhieli  are  heiinf  oiK'rateil  now,  at  a  distntu^o  of  ahout  three  miles.  At  the  start 
it  would,  i>erhaps,  he  hotter  to  import  miners  from  the  I'rals;  hnt  later  the  local 
miners  niay  le  added  to  supplement  the  workinj;  fnrei-. 

Fuel  for  pnwcr  purposes  can  he  ohfaiiied  from  coal  mines  lncatiMl  at  a  di 
tance  of  twenty-riKht  miles  from  the  locality, 

Transportatio!'  of  ashestos  may  he  effected  for  live  montlLs  during  the  :>\<o\: 
weather,  on  a  wacr  m  road  to  the  hank-  of  the  Yi'iiisei  river;  and  then  hy  hi.at 
♦o  the  railway  station  Krasnoyarsk.  The  total  cost  of  the  tran-port  is  20  kopeck- 
per  pood,  or  ahout  $<;  per  ton.  Tt  i-  estimated  that  the  freitrht  charKcs  froii; 
Krasnoyarsk  to  London  will  he  in  the  neiirtihourhood  of  $2.'!  pe'  ton;  hence  the 
total  cost  of  transport  per  frross  ton  from  the  mines  to  London  will  he  ahout  $n! 

In  his  resume,  the  author  of  this  report  says  there  is  an  excellent  ehani 
for  the  estahlishinent  of  a  profitahle  industry.  He  dwells  at  kndth  upon  tl 
underpround  methods  of  mininir  these  seriM'ntin(>  asl)estoB  (lanftues.  throuirh  tun 


'  rroin  ot)ii'r  sourcps  it   apprins  tlnit   only  !l..'t56    Rross    tons  were  raised. 
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iiels,  (jallerioa,  ct.-.;  anil  winds  up  l.y  snyinj?  tlmt.  tUnni^h  tliis  niiinTiLT  ot  winning 
the  mineral,  the  <-ost  of  produetion  <'an  lie  i-cni-idiTulily  reduced. 

Tlie  Krasnoiiaretz  says,  that  in  Krasnoyarsk,  a  joint  strx-k  eoinpany  has  been 
f'-rmed  amongst  the  local  minin-r  firms  and  some  French  contractors  for  the 
purpose  of  working  the  asliestos  deposits  in  the  .Minusinsk  district,  near  the  village 
ef  Uatterei.  The  deposit,  says  'The  Jourtial,'  is  a  '  very'  rich  one,  and  all  the 
local  circumstances  favour  its  devfdopnient,  particularly  as  it  lies  in  a  very  p.pu- 
lous  district,  about  10  or  1:.'  versts  from  the  Yenisei  river. 

It  was  also  reported  in  I'.HIT  that  an  asbestos  discovery  had  been  made  near 
the  Alilwrovsk  graphite  mine  in  the  Tunkinsk  district. 


SIUKUIA. 

It  was  reported  in  the  middle  of  UHKi,  that  discoveries  of  asbestos  deposits 
had  lieen  made  in  different  parts  of  Siberia;  the  principal  one  beinj;  situated  in 
the  Irkutsk  district,  U  miles  from  the  Kitoi  river:  and  a  company  has  been 
organized  to  develop  them.  Preliminary  t.'sts  are  said  to  show  that  at  a  depth 
ef  one  foot,  the  asbestos  is  equal  in  quality  to  the  Canadian,  and  siqiciior  to  the 
Italian  product.  The  Kitoi  river  affords  ample  wat<'r  power  and  cheap  trans- 
portation to  the  railway. 

Mongolia. 

According  to  Mr.  Kiehle— .Manager  of  the  Frontemic  Asbestos  Company, 
Knst  Broughton,  Que.— who  made  a  trip  to  the  Iral  mountains  and  .Mongolia  on 
l>ehalf  of  the  '  Asbest  and  Ciummiwerke,'  Alfred  (^almon  of  Hamburg-  asliestos 
occurs  in  Mongolia  in  a  country  located  at  a  distance  covered  by  a  25  days  over- 
laml  journey  south  of  Lake  Baikal.  The  wholi.  region  is  very  hilly,  and  some 
rarts  are  even  mountainous.  It  is  very  inhospitable,  and  is  heavily  covered  with 
forests,  and  the  valleys  are  all  swamps,  through  which  travelling  is  exceedingly 
liffieult.  Some  of  the  mountains  attain  a  height  of  2.000  to  li.iKX)  feet.  A 
•lomadie  tribe  of  Mongolians— the  Burials,  not  industrious,  and  not  very  intelli- 
gent, roam  through  the  country,  herding  cattle  for  a  living. 

Asbestos  occurs  in  the  ilon-koo-sun  mountains  and  in  the  Kl-eheer  and  the 
Oikinsky  Karoo  ranges.  The  nmst  important  occurrence  lies  in  the  Kl-cbfi.r 
vange.  Here  the  serpentine  is,  as  a  rule,  massive,  but  very  much  decomposed, 
'reshly  broken,  it  is  a  si'mi-opaque  rm'k  of  a  greenish  tint;  but  when  exposed  to 
tlie  air,  loses  its  colour;  changing  to  grey.  The  asbestos  is  of  a  brownish  tint. 
:'nd  of  excellent  quality:  the  fibre  being  from  1"  to  11"  long.  No  mining  has 
•I'en  attempted  in  these  inhospitable  regions;  and  on  accoinit  of  their  remoteness 
II  is  not  very  likely  to  be  undertaken  in  the  near  f\iture.  Al)ont  three  day's 
jiuimey  due  south  from  tlie  Mongolian  frontier  in  Krasnoyarsk,  some  brownish- 
fellow  asbestos  has  l)een  found  in  concretionary  masses,  of  a  similar  character  to 
(liose  in  Templeton.  The  veins,  however,  cannot  be  distinguishe<l  well  in  the 
rock,  owing  to  the  similarity  of  colour;  only  when  the  asbestos  is  fiberi/.ed  by 
••^nd  is  the  true  eomposition  of  t!;;-  rock  revealed.  No  mining  is  carried  on  in 
Ibis  country,  owing  to  its  inaeeessibility. 
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Finland. 

In  tlio  begiiiiiiii^  v(  1'.MI4,  :i  <Mjiiiiiuiiiicalioii  was  ruceivod  calling  attention 
to  the  occurronce  of  asbestcis  (if  ouninu'ivial  (luulity  in  central  Finland.  A  com 
I'ony  was  organized  to  explore  these  deposits,  and  operations  were  subsequently 
carried  on  for  some  time.  In  colour  the  asbestos  is  pure  white,  and  by  ita  sou 
fibrous  nature  is  suited  for  ?pinning,  and  for  the  manufacture  into  board,  aipi 
insulating  materials.  The  property  is  situated  about  half  way  between  Kuopi. 
and  Toensu:  near  the  railway  connecting  these  towns.  No  reports  reganliiiL; 
this  undertaking  have  lieen  receiveil  lately. 


Italy. 


m1  in  Italy,  in  fact  the  Italian  man 


There  is  very  little  asbestos  ln'ing  niineil  in 
facturers  of  asbestos  inniort  Canadian  fibre.  The  native  asbestos  belongs  to  tlio 
hornblende  variety,  which  occupies  pockets  and  chutes  in  serixjutine.  It  is,  Id 
some  extent,  brittle,  and  only  a  small  jH-rccntage  of  it  can  be  applied  to  spinniiii.'. 
The  United  Asbestos  Comiiany,  of  Ixindon,  England,  is  about  the  only  Conipaii'. 
that  uses  it  to  any  extent.  There  is  none  sold  in  the  United  States  at  the  present 
time.  A  few  carloads  only,  are  now  annually  used  by  manuf.xeturers  in  Germany, 

The  Italian  tibre  is  mostly  applied  in  the  manufacture  of  mill-board;  it  is 
also  utilized  in  spinning,  but  is  chiefly  mi.xcd  with  conon,  or  fine  copper  wire. 
In  ancient  times  it  was  used  for  making  grave-clothes,  and  the  Museum  at  Naples 
contains  several  of  the  shrouds  for  wrapping  corpses.  All  these  garments  cm 
tain  cotton  in  a  more  less  degree. 

Prior  to  ISSO,  asbestos v-  nnly  mined  in  Italy;  but  the  uses  being  very 
limited,  on  account  of  the  exorbitant  prices  asked  for  good  fibre,  the  production, 
with  very  few  variations,  remained  the  same;  but  when  Canada— with  its  vn-t 
resources  of  asbestos,  entered  the  market,  the  whole  industry  assumed  a  different 
aspect.  Italian  producers  soon  found  that  they  could  not  compete  with  the 
Canadian  mineral  for  the  following  reasons:  (1)  mining  is  very  diflScult  .n 
account  of  hand  labour:  which  is  compulsory  owing  to  the  character  of  th- 
ground;  (2)  supply  is  very  uncertain;  and  (:i)  the  fibre  is  much  more  difficult 
to  deal  with  than  the  Canadian  asbestos,  requiring  different  and  more  compli 
cated  machinery. 

Further,  it  is  ..Iso  reported  that  the  quantity  of  the  better  class  of  film'    - 

limited. 

Although  the   two  siH-cies   of   asbestos— the  Canadian   and  Italian — are  -  ' 
entirely  different  in  their  physical  characteristics,  chemically  speaking  they  ;' 
very  similar,  and  for  certain  applications  may  replace  each  other. 

Italian  asbestos  is  a  fibrous  form  of  hornblende,  and  is  different  both  in  fni  i 
and  appearance  from  the  Canadian  species,  which  is  generally  termed  chrysoti  . 
Uoth  the  Canadian  and  Italian  varieties  possess  some  fine  qualities  and  char " 
teristics,  and  each  finds  its  special  application.  Manufacturers  even  say  that,  i 
some  cases,  a  mixture  of  both  gives  better  results;  and  is  superior  to  the  !'■  t 
quality  nf  cither  of  them  used  separately. 


I'l.MK    I,.\. 


'.pP"'*""  "'  »«'»'^'""  fri>iii  till'  Trulit  iiiiin-'.  near  H»jinii«:i»t:iti.)ii,  Asiatic  Ku>i«ia. 
I  he  K|ic'citii><n  is  a  <iili(fliiimTat»'  nf  a»l»"-tiw.  dieiiiniMtMil  <<pr|>t>iitirii-,  ri«it»,  «nd 
tihri'  friiiii  the  Riirfaci'  vctfptatiiiii.  'I'lii^  ilass  iil  iiiatfrial  i.«  f<mnd  in  coiibiderablf 
quantity,  and  ninut  !»■  trt-Httii  by  \«t  pricos  tn  |ir<'|i-iri-  it  for  the  market. 
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Tlie  cheniiuul  composition  of  Ituliun  ashv  u,--.  is  very  nearly  tlit  same  as  that 
of  the  Canadian  mineral,  as  may  l,e  ^vm  from  the  comparative  analysis  made  by 
Professor  J.  T.  Donald,  of  Montreal,  page  SO. 

According  to  Mr.  Alfred  Fisher'— the  General  Manager  of  the  oldest  asbes- 
tos company  in  existence,  namely,  the  United  Aslwstos  Company  „t  London, 
England— Italian  asbestos  mining  may  be  considered  to  have  commenced  with 
the  nineteenth  century. 

We  find  tlnit  abont  one  hundred  yoar>  ago,  two  enterprising  citizens  of  nortii 
Italy  conceived  the  idea  that  what  had  been  done  in  ancient  times  might  be 
undertaken  for  modern  retiuirements;  and  that  a  cloth  made  of  this  material 
would  answer  well  for  various  purposes.  They  carried  out  some  experiments  in 
Tx)inbardy,  which,  to  a  certain  extent,  were  considered  siiti -factory,  and  which 
earned  for  them  some  honorary  distinetiims  f-  m  Napoleon  I;  who  was  always 
ready  to  encourage  science,  art,  and  industry.  The  numerous  dynastic  crises, 
however,  which  kept  this  part  of  Europe  in  a  i)erpetual  state  of  disquietude,  pre- 
vented the  development  of  the  trials,  and  for  a  further  si)aco  of  years  asbestos 
seems  to  have  been  looked  upon  as  a  material  of  some  interest  to  tlie  curious,  and 
to  the  mineralogist  and  geologist,  but  of  little  or  rto  practical,  commercial,  value. 

It  was  not  until  the  year  1S(!G,  that  Signor  Alboiiico,  having  given  some 
attention  to  this  product  of  the  mountains  of  his  native  Province,  put  himself 
into  communication  with  a  highly  cultureil  and  intelligent  Florentine  cleric, 
("anon  del  Corona,  with  a  view  to  obtaininj;  liis  assistance  in  developing  the 
economic  uses  of  asl«stos.  They  were  subsequently  joined  by  a  distinguished 
Koman  nobleman,  the  Marquis  di  Baviera. 

The  result  of  their  researches  and  experiments  was,  that  they  produced  some 
asbestos  cloth  and  paper,  and  were  in  iiopes  of  obtaining  a  contract  from  the 
Italian  Government  for  the  supjdy  of  the  latter  for  bank  notes  and  other  securi- 
t'cs.  In  this  enterprise  they  failed;  and  whatever  prospects  they  may  have  had 
of  better  success  in  other  directions,  these  prospects  were  frustrated  by  the  out- 
break of  the  Franco-German  war  of  1870-71. 

Signor  Albonico  had,  however,  obtained  concessions  from  several  communes 
giving  the  ripht  to  work  deposits  of  this  material  on  their  respective  properties; 
Hnd  having  transferr  liis  rights  to  the  Canon  del  Corona  and  the  Marquis  ,li 
Baviera,  he  thencefoi  -d  acted  as  their  agent  until  the  mines  an<l  mining  rights 
were  transferred  to  otiior  parties. 

The  first  district  in  which  asbestos  of  connnercial  value  was  obtained,  was 
the  Susa  valley,  which  is  approached  from  France  through  tiie  famous  ^lont 
feiiis  tunnel.  On  emerging  from  the  tunnel  on  the  Italian  side,  the  line  follows 
the  southern  mountaiTi  slope  with  a  pradual  ib'scent.  overlooking  the  town  of 
Susa,  which  gives  its  name  t..  the  valley..  At  a  point  in  tlie  centre  of  the  valley. 
find  on  the  northern  mountain  slojie.  are  the  places  fnmi  whieli  the  floss  asbestos 
fibre — the  api>earatice  of  which  in  gas  stoves  is  familiar  to  us — is  obtained.  In 
the  same  locality  's  also  found  a  fine,  white  powder  of  asbestos,  used  fur  jiaint 

'Paper  read  at  ,    nicetiiijf  of  the  Institute  of  Marine  KaKinnrs.  Stratford.   Eng., 
ipiil  12,  1R92, 
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•.ind  othor  puriiosi's.  The  Kf'"!'"!  from  wliii-li  tlit«se  materials  are  obtuiiu-il  n, 
about  ten  miles  sciiuire  in  extent,  anj  the  works  are  earrieil  on  at  a  heinlit  of  frmii 
0,000  to  10,000  feet  above  sea-level.  The  teniperalnre  is,  of  eourse,  low  at  su.  li 
an  elevation;  but  the  inhabitants  are  hardy,  robust,  ami  industrious.  The  \voik< 
are  reaehed  liy  niule-iiaths  for  some  distanee;  iiut  the  renniinder  of  the  way  b.iv 
to  be  travelled  on  foot,  and  from  four  to  tive  hours  are  required  for  the  jouriny 
frciin  tlie  plain  on  whieh  the  railway  and  high  road  are  situated.  The  tirst  wirik 
doni'  here  in  recent  times  dates  from  1S7»>.  The  method  by  which  the  material  is 
brought  down  the  mountain  side  is,  by  loading;  it  on  a  kind  of  tobojitfan  or  sledi;.', 
whii'h  slides  as  easily  over  the  roeks  as  over  snow;  and  so  e.xpert  are  the  inbiil  i 
tants  at  this  work,  that  two  men  can  bring  ilown  '•■  liundrcdwciKbt  of  asbe^tn, 
in  three  hours. 

Tlie  second  distri<'t-  in  the  Aosta  valley,  commences  at  Ivrea,  u  town  of  soiim 
importaiu-e,  about  forty  miles  in  a  nearly  northern  directiim  from  Turin.  Fn.in 
Ivrea  to  Clmtillon — a  distance  of  a  little  under  thirty  miles— the  railway  pas-i  s 
through  the  heart  of  the  asbestos  properties,  which  tlank  it  on  either  side,  iIim 
direction  U'ing  northwesterly;  and  at  the  latter  town  (Chatillon)  the  vall.y 
trends  sharply  to  the  west  until  the  city  of  Aosta,  the  ancient  Augusta,  is  reaolu'l. 

The  history  of  the  asbestos  mining  industry  in  this  Proviiu'e  is  as  follow-: 

In  the  year  1H4!),  Signor  Antonio  He,  of  Home,  tinding  himself  implicated  in 
certain  political  troubles,  took  refuge  in  tiiis  valley,  where  he  lived  for  niiinv 
years.  In  1873,  he  became  aware  of  the  i)ro<'eediiigs  of  the  Marquis  di  Bavitr;i 
r.nd  the  Canon  del  Corona,  and  set  to  work  to  investigate  the  (piestion  of  asbesi", 
in  the  Aosta  valley.  He,  like  others,  was  aware  of  its  existence;  b\it  until  tbiii 
the  mineral  found  in  this  district  had  been  considered  of  inferior  quality,  ami 
not  serviceable  for  industrial  puri>oses;  hence  no  trouble  was  taken  with  it.  In 
the  year  named,  however,  Signor  He  undertunU  a  search  for  some  better  qualitir-; 
and  having  assured  himself  that  such  could  be  found  in  abundance  ho  opcnnl 
communication  with  the  Loudon  parties,  and  they,  being  satisfietl  with  I'lv 
material,  started  working  on  a  large  scale. 

It  is  impossible  to  give,  with  any  degree  of  exactitude,  the  extent  of  ilic 
asbestos  Waring  ground  in  the  Aosta  valley;  but  as  the  valley  is  some  scveni.v- 
five  miles  in  length,  and  varies  in  width  from  five  to  forty  miles,  some  idea  ihm.v 

be  fomicil  of  it.     Notwithstanding  the  large  quantity  of  asliestos  that  has  I n 

already  cibtaine<l,  enormous  deposits  remain  untouched,  and  the  yield  may  nlin>  -t 
be  considered  inexhaustible. 

The  quality  of  asbestos  in  the  Aosta  valley  is  not,  however,  similar  to  tbat 
in  the  Susa  valley;  but  it  is  of  the  kind  known  as  '  grey  fibre.'  It  is  long,  stron?. 
anil  soapy  to  the  touch,  and  is  similar  to  '.hat  obtained  in  the  third,  and  perlK^^^ 
most  important  of  the  vast  asbestos  areas. 

The  third  district  is  situated  in  that  portion  of  Lombardy  known  n-  'li<> 
Valtellinn.  To  reach  it  from  the  valley  last  described  (Aosta),  it  is  necc--  ry 
to  return  to  Turin.  From  thence  a  railway  journey  of  about  three  hours  an  '  a 
half  brings  one  to  Milan.  A  further  journey  by  rail  of  about  two  hours,  bri  us 
one  to  Coino.  at  the  foot  of  the  lake  of  that  name.  The  route  is  then  by  ste;i'  it 
to  Colico,  situated  at  nearly  the  northern  extremity  of  the  lake;  oi  by  a  new  '  ne 
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open.  Tlie  railway  follows  the  .■ourse  of  the  river  Adda.  An  atlluunt  ol  the 
Adda— the  Mallero— flows  through  the  vulk-.v  ,,f  Vul  Maii'nc.,.  h,  tl,i,  valley 
and  in  others  branching  Diit  fmn,  it  to  the  eu>t.  ai.'  thi'  a-he^to,  mino-^.  It 
was  in  this  region  that  Signur  All.onico  commenced  hi,  rcseardus. 

The  district  is  dividc.l  int(j  Kvc  t'ommuncs,  and  tlie  ar.l.estus  proi>ertics  have 
nn  area  of  about  25,(K)0  acre,,  or  nearly  forty  square  niiie^.  The  iM)i)ulatiou 
numbers  about  ~,<>tM),  of  whuiu  a  large  iiroiM,rti..n  is  ciigagc<l  in  asbestos  mining. 
Throughout  the  whole  of  this  c.\tcn-ive  area  tlu'  mineral  is  loiniil  in  uhuudance, 
i-ud  of  the  tinest  quality,  llicre  is  in  the  L'nitcd  Asbestos  Company's  exhibit 
at  the  Crystal  Palace  a  s|..-,imcn  of  the  crude  mineral  in  one  piece,  whi.'li, 
for  quality,  was  considered  to  be  the  tinest  in  the  world  and  which  weighed  forty- 
five  pounds ;  but  even  this  is  far  surjiasseil  by  a  block  from  the  same  Company 's 
mines,  weighing  nearly  ;ii  hundredweights. 

For  a  distance  of  eleven  miles  of  the  twenty  which  form  tile  l.ngth  of  the 
Val  Alalcnc-o,  there  is  a  good  cariiage  road;  but  beyond  that  the  ascent  to  tlic 
mines  is  by  following  mere  goat-paths;  and  as  the  sloiie  of  the  inoiintains  is 
steep,  the  laboiir  of  bringing  the  mineral  to  the  road  at  the  bottom  of  the  valley 
is  very  great. 

The  surface  of  the  ground  is,  for  about  one-thinl  of  its  e.xteii*,  pasture  and 
woodland;  the  remainder  being  bare  rock,  which  admits  of  easy  examination  and 
trial.  The  greater  pan  of  these  mountains  is  as  yet  unexplored;  but  iihlications 
have  been  observed  which  le.id  to  the  conclusion  that  tin?  supply  of  asbestos  is 
practically  inexhaustible. 

The  height  above  sea-levcl  of  this  mine,  so  far  opened  out,  varies  from  ;!,(;tM) 
feet  to  7,200  feet.  The  cliinnto  is,  for  such  an  elevation,  comparatively  mild; 
there  being  some  places  at  a  height  of  tl.WO  feet  where  work  can  be  carried  on 
during  the  whole  year. 

The  inhabitants  work  willingly  at  liie  asbestos  mines,  in  spite  of  possible 
danger  from  landslides  and  avalanches,  which,  however,  are  now  almost  unknown. 

For  a  long  time  the  opinion  was  hold  that  at  a  certain  depth,  greater  or  less 
.nccording  to  circumstances,  the  veins  of  asbestos  would  terminate  in  the  serpen- 
tine rock;  but  recent  e.\i)erience  has  proved,  that  by  following  the  direction  of 
the  vein,  it  is  recovered.  The  flbre  at  the  greater  depths  is  of  better  quality,  and 
less  indurated  than  that  near  the  surface.  The  work  „  '  :d  on  by  means  of 
shafts  and  galleries;  dynamite  being  used  for  blastii.     ;,p:r|i    .  s. 

The  Italian  ore  is  taken  out  in  lumps,  formin;^  hard  closely  compacted 
biindles  of  fibres,  varying  from  light  grey  to  brown.  Sometimes  threads  of  many 
<eet  may  be  drawn  from  such  bundles,  and  the  fibre  then  has  the  api)earance  of 
flax. 

All  asbestos  mined  during  the  day  is  dried,  bagged  up,  and  transported  to  the 
factories  without  any  further  preparation.  The  crude  asbestos  is  separated  into 
three  grades:  (1)  the  long  fibre  for  spinning  and  weaving;  (2)  the  short  fibred 
niaterial  for  the  manufacture  of  mill-board  and  paper;  and  (3)  the  shortest 
Kinds,  being  TCfscrvrd  for  otlur  piirpnsfsa. 
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Recently,  a  discovery  of  ORlrsto!.  whs  rcporti'il  ut  Mount  San  v'ictoreo,  lu  ;m 
Lan/i>,  Torino,  and  the  quality  is  suid  to  Ikj  fairly  good.' 

France.' 

Small  deposits  of  asbestos  are  wdrked  in  the  i'.vrfiicci.  in  Dauphinu  and  in 
the  island  of  Corsica.     The  production  last  year  is  not  reported. 

Cyprus  (In  the  Mediterranean).' 

The  Cyprian  Mining  Comi)any— an  Austrian  corporation  with  a  capital  il 
about  400,000  crowns  (al)out  tUl.ToO),  has  been  formed  to  ox|>loit  the  asU-tu^ 
deposits  at  Trodos,  Cyprus,  which  are  stated  to  he  very  extensive.  The  Com 
pany  have  secured  ini|)ortant  concessions  and  mining  rights  from  the  CVi)riaii 
government,  and  have  already  begun  work  on  o  limited  scale.  A  first  consiKii 
mcnt  of  about  30  tons  found  u  ready  sale  at  good  prices,  the  asbestos  being  ui 
good  quality,  and  this  will  improve  as  the  mine  is  opened  up. 

Under  the  terms  of  their  license  from  the  (jovernment,  the  Company  weri- 
bound  to  export  within  the  first  year  of  their  oiK-rutions,  a  minimum  of  75  toin 
of  asbestos.  Up  to  March  1,  l.'.a,  they  had  exportcil  4.'.7  tons,  on  whicli  ., 
royalty  of  10  per  cent  was  paid  to  the  (iovernnuMit. 

The  Company  have  expressed  themselves  as  well  satisfied  with  the  result  ol 
their  pros|»cting  and  preliminary  ojM'rations;  further  importations  of  machinery 
are  l)eing  made,  and  there  is  every  iirospoet  of  a  very  extensive  business  beinj; 
carried  on.  Their  success  has  given  a  great  imi)etiis  to  the  pro3i)eoting  for 
minerals,  and  57  prospecting  license-  were  issued  during  the  year  to  persons  in 
search  of  copper,  asbestos,  magiie-*ite,  coal,  and  similar  deposits. 

Queensland. 

For  many  years  asbestos  has  been  known  to  occur  in  the  serpentine  belt. 
which  extends  in  a  northwesterly  direction  from  Ealnugowan,  near  Keppel  bay, 
to  Yamba,  Princlicstor,  and  Marlborough,  in  the  Rockhumpton  district. 

Xear  Princhestcr  there  arc  some  old  workings  which  were  opened  many 
jears  ago  to  determine  the  character   jt  the  asbestos  deposits  there. 

The  country  rock  is  serpeiitiiu',  an.i  the  veins  of  asbestos  occur  in  all  sizes  up 
to  12"  or  more  iii  thickness.  Tlw  asbestos  in  the  larger  veins  is  coarse  in  tcx 
tare;  but  one  .samjile  from  a  .-cam  about  2"  thick,  showed  asbestos  of  much  finer 
quality.  All  the  sampl<^s  Wv>re  much  iron-stained,  and  partly  decomposed  by  tin- 
action  of  surface  water,  the  ivorkings  not  being  deep  enougli  to  obtain  the  asbe- 
•     unaltered. 

Messrs.  TIall  and  Stokes,  iti  a  paper  read  before  the  Royal  Sw^'ety  of  Queoi:?- 
1:..  ',*  de.scribe<l  the  aslicstos  deposits  occurring  near  the  junction  of  Tilpn! 
Princhester,  and  Glen  Prairie;  and  in  their  summary  regarding  the  occurrciKv 


'  Mineral  Industry,  1906,  page  56. 

'  EnKineerioR  and  Mining  Journal,  .Tune  30,  1908,  pngf  1,2.'>0. 

•  Rpport  of  thp   ni|{h  Cnnimis'sionir  for  Cyprus  for  11)08-9. 

*  r'ioce»4iug8  of  the  Koyul  Socifiv  of  Queensland,  1890  to  18!»3,  Vols.  VII.  VIII.  an. I 
IX,  page  120. 
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of  a-tlicstos  and  the  proDpcrt-  of  cstublishiii);  uu  u^lL>ti^«tu4  iudustry,  ttato  their 
l.t'lief  '  thut,  on  projier  stmrch  lioinif  iiiaiic,  vcin^  if  u^ifutoa  ot  yood  ijuality  and 
puyable  size  will  lie  iliwoviTtil  iiiul  tliul  a  inrmaiii'iit  industry  will  be  the  rfsuit.' 
They  also  think  that  '  a  wide  knowlfiltfo  of  tbu  niodct  of  f coiirruni-f  and  ini-thodsi 
iif  working  may  lead  to  search  l>einK  made  in  other  »ori)entiiit'  uri  m-.' 

Tlu'  nuiterial  obtairu'il  recently,  whun  niieroM'opically  examined,  showed  the 
tibren  to  b<>  tiner  than  ibi!  best  ijuality  of  Italian  a.ibesto- ;  but  no  fur'hrr  com- 
parison could  !«  made,  as  the  sample  wua  too  much  dec.  '.posed;  neither,  for  {\\<: 
«amc  reason,  could  the  structure  of  the  individual  tibres  be  i-xniMiticd  to  dctcrtnino 
their  fitiipss  for  weavinK  i)iirpoM>s. 

South  Auitralia,' 

Asbestos  has  been  mimd  in  tbi-  (■..uiilrv  at  liol  hill,  about  nine  inilel 
easterly  from  Broken  bill,  in  ibe  Uockwell  paddm'k,  where  for  a  loiij?  lime  pros- 
liccting  had  been  going  on  on  the  siilc  of  the  hill,  in  which  asliestiform  ruck  was 
known  to  exist.  Several  veins  of  true  asbe>tos  similar  to  the  Italian  variety  have 
l«cn  discovered,  and  mining  has  been  carried  on  for  some  time  by  the  Australian 
iVsbostos  Manufacturing  Coniliany.  It  is  reported  that  specimens  i'-"  in  length 
liave  been  found.  The  staple  article  ranges  from  a  striated  salmon  tinted 
variety — known  as  piciolitc— from  near  the  surface;  to  a  lieautifuUy  while, 
tlossy  fibre  of  considerable  length  and  good  tensile  strength,  taken  from  the 
shallow  depth  of  20  feet. 

On  the  top  of  the  hill,  veins  of  coarse  chrysotilc— the  Canadian  variety— are 
found  in  a  ferruginous  gangue  of  what  appears  to  be  chrome  iron  ore.  Lower 
down,  a  promising  vein  has  been  opened;  while  to  the  eastward  is  a  deposit  of 
iimianthus  which  seems  to  be  of  considerable  extent, 

A  discovery  of  asbestos  has  liecn  made  on  j^overiiinent  lands  ten  miles  from 
Hawker,  on  the  old  Arkoba  station.  South  Australia,  and  several  tons  of  sub- 
stance have  been  mined.  The  asbestos  seems  to  be  a  '  crociilolite  '  or  '  blue  asbes- 
tos,' as  found  in  Griqualand,  South  Africa.  Mr.  W.  S.  Chapman.  Manager  of 
the  Adelaide  School  of  Mines  and  Industries,  has  given  the  following  assay:— 

Water 3-71 

Silica -'^-^^ 

Alumina •^■'' 

Ferric  oxide l"-^*^ 

Ferrous  oxide ^■' 

Lime '    '- 

Magnesia 12-18 

Soda 5.91 

Potash "■" 

l.W-27 
New  South  Wales,' 

Liversedgc  reports  a  dark  green  coloured  asbestiform  mineral ;  but  no  min- 
ing has  Iwen  attempted.     As  a  rule,  asl)estos  in  this  country  is  closely  associated 

^CanadTan  Miiiitig  Eeview,  1««,  p!>!r"  VM. 
»  "  Asbestos,"  by  Tones.  1897,  page  73. 
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with  .lironif  iron  „rr  .l.-po-ils  iiii.l  ..tli.r  iiiiniruU.     Tin-  fol.Mir  of  thu  u«lH«tos  U 
gDiitTully  wliiir.  »r  of  a  liKlit  KN't'iii^h  l.lu.'.  ilfiiM-ly  <„ri,|,u,.f,.,| ;  l,ut  .UMil.v  m.|., 
rutctl   into  tihrvn.     Tho   Niitivn  A«U-«t.H  CompaMv.  .-tabll.,!.,!.!   lor  uorkinn    ,, 
tlif  Aii-traliiiii  on-,  i-  lucat.-.l  at   Mo'l rm-.  Vicloria. 

Weitern  Anitralia. 

-MiiL'li  interest  i*  ikih  .-futriMi  in  tlif  ii>«  ilixuviriiw  niailo  in  the  Till. ana 
ilistrict.  Th.-  Tilharra  A-U^tcw  ( 'onipun.v  of  Ijimlon,  Knglunil,  hmv  mUci.  I 
lia.tfs  uniouutiiitf  tc  u  t.ital  airfaK'i-  of  :Ut!  u.'rcs,  anil  llir  latest  reports  >hcnv  il,  , 
they  have  sunk  shaft*  to  u  .lepth  of  14tt  ftit.  have  proved  the  eoutiiin  i\n-u  of  ih. 
ore  liHJi.  towarils  , lepth.  nii<l  the  .xi-letiee  of  lar^e  i|uaiitil  lis  of  lo,l,  matter  m 
various  .leKree-  of  riehiie-*  in  hoth  of  the  Cunpany's  loiles  that  are  traeeahle  ..n 
the  leased  territory.  It  appears  that  for  liie  exlraelion  of  •crude,'  a  eonsiderul.l, 
quantity  of  lode  nnitter  has  to  lie  raised,  whieh  at  the  preM-ut  time,  an  no  niillii  _• 
plant  is  on  the  premises,  has  to  I.e  store.l  away.  A  large  sample  sent  to  tli,' 
oflice  of  the  writer,  for  examination,  indieates  that,  a.ihough  uiueh  of  the  li.iv 
doe*  not  |«o»s( -s  the  high  degree  of  tensile  strength  found  in  Canadian  ushesi,,-, 
yet  some  gootl  erud.>  may  l,e  secured.  The  samples  examined,  showed  a  hi^hlv 
brilliant,  wavy  lustre,  rarely  found  in  the  Canadian,  except  in  the  Laureuli.o, 
or  Templeton  asbestos;  while  the  length  of  the  fibre  ranged  from  a  fraction  of  mi, 
inch  to  5".  The  fibre  is  a  chrysotile-ashestos;  the  crystallization  in  nil 
the  samples  examined  having  taken  place  vertical  to  the  walls.  A  ribbon-like 
structure,  similar  to  tlie  Canadian  Laurentiun  aaliestos,  seems  to  !«?  the  preilouii 
nant  feature  of  the  occurrence ;  the  similler  tibre  evidently  furnishing  un  excellent 
material  for  milling.  ' 

Mr.  Herbert  S.ianes,  Asbestos  S|)eciali9t,  of  Perth,  Western  Australia,  h;^ 
made  quite  an  extensive  study  of  the  '  I'ilbarra '  deposits,  and  has  placed  consider 
I'ble  data  nt  the  disposal  of  the  writer.     An  abstract  of  hia  private  r.-(.ort  i, 
hereby  presented : — 

'The  gj'ological  Indts,  of  which  there  are  several,  in  one  of  which  tli. 
'•(■rent  C.olden  llile  (iold-Mines"  occur,  arc  found  to  run  in  r.  northerl' 
and  southerly  ilirection,  for  a  distan.-e  of  from  twelve  to  fifteen  huudn  i 
miles,  and  each  with  a  breadth  of  from  twenty  miles  upwards.  The  geol. 
gical  age  attributed  to  the  latter  an<l  a  parallel  belt  is  '  Archiran,'  and  tlii-- 
serics  is  eonsi.lered  to  be  more  largely  developed  here  than  in  anv  otbn 
portion  of  the  world. 

'In  the  immediate  vicinity  of  the  discovery  the  serpentines  arc  largii. 
developed,  occurring  in  large  parallel  dikes  of  from  a  few  to  eighty  ehait; 
i?i  width,  with  dikes  of  diorite.  and  nunuTous  razorbacks  of  laminated  chef 
as  roughly  shown  upon  plan  attached  hereto. 

'The    various    formations    as    described— with    perhaps    the   scrpei.tin 
predominating— trend   in   a   northeast  by  southwest  direction,   and   have 
lateral  measurement  of  several  miles,  whilst  their  linear  extension  is  cv 
sideraldy  more,  but  owing  to  the  limited  nature  of  the  departmental  fid  i 
work   accomplished,   it   is  quite   impossible   to   supply  anything  more  tha 
a  very  apnroximatc  imlieation  of  its  extent. 

'Again,   referring  to  the  rough  sketch  plan,   it  would  oertninly  appe  ■ 
that  the  two  lodes  No.  1  and  So.  2.  as  indicated  thereon,  arc  contact  lode 
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I'liliut  "it   till'  "fr|i 


t'liliiK-  »ith  the  luiiiiiiuti-'i 


i-htTt  iliki',  iiliiiiit    liKi   liTt    ill   wiilih.   mill   itltlimiKh   tii 


l> 


Iciirij 


i-tlii.ii. 
1 


it  W'HiliI    upiKMir    •>)  varx     lriii;i    i    In 


liitt.r    l,..|.- 
4  fwt    ill 


iiltli 


ttii<l  to  have  u  limuf  cNlcii^itm  nl  ii|i|.riixiiiiiilil,v  4(mi  h  .i. 

'Till'  -iTlU'litiiii-  riiriiiai'idii  l>iiin  l«'t»<'i'ii  .\i>.  :i  nlui  No.  \i  IfwU-t  ha^  i 
vuryiiiir  »i>llh  nl  Innii  I'Ji'  r-Ti  in  1m»  fftt,  ami  llii'  <iiiniir  i*  ai^n  iniiixl  in 
vary  from  uii  oliv*-  ifr,-cii  tn  a  |iiir|ili>h  hm-;  tlio  hitti-r  vurii'ty  under  thv 
mioro-><xi|'n  i-  si'cii  in  I*  u  maitsivi'  -trui'lurclc^*  MTin'iiliiic  with  unuicrniiM 
iiiclu^iiiiis  nl    hlack   anil   liroun    irnii   nrn.      TIk'  nainplf  t  xaiiiiiii-il  lukcii 

I'rnm  iii-iir  I'nc  -nrl'ai'    aiiii  iiiii>      .im-  I  m  n   I'niiiii  li  Kavn  allcrcil  i   ■  raMy 

.•',  (Juptli. 

"Till'  .\n.  -  Inili-,  u|inii  nliii-h  ill'  iiHwt  nf  (lie  «..rk  has  hwii  oxpemlt'il. 
halt  ;i  wiiltli  nf  I'rniii  J  In  ti  li'i't,  nr  nil  amratJi'  in  the  VKMiiilv  uf  4  ,n't.  .uhI 
i?  fuunil  til  lie  n|'  ii  lent  .-ular  iiattiri'.  It  laii  !••■  traii'il  :ilni  u  its  iiiiliTn|i 
fnr  a  ili'liiiiin  nf  at  ina  '  .'ill  rhain-  (:1,;>(J<>  fi'cn,  iuh!  iilili..iii.'h  ilie  fihre 
ill  thf  i.ut<Tn|i  I'liiiiidt  lie  ^iiiil  In  lie  ciiiitilliiniin,  it  -  i.i({li iti(.'u  II  u.  iintc  thai 
ut  tin-  110  ft.  Iivil.  where  -nine  I'.'.d  I'eet  nt'  driving  liB"  '■■••ii  fxrvn  |ilisii  d. 
the  tilirniis  vein-  have  nnt  nnlv  lieeii  f.  miihI  In  hllV"'  illipp  Ml  in  <Jl;i.l  I  v  '"  .■  ■ 
exiieetiitinii,  liiil  llie  iiuaiitit.v  liii~  iiii|irnveil  iiImi,  and  the  llim,!*  i.  iiii'i  . 
lioconie   eoiitiiiuiiiis. 

'  In  the  writer's  n|iiniiin,  there  I'an  he  lii  ■  le  dmiht  that  the  K'      '  le  ' ,  n   t 
of  the  hand  enhliiiitf  nre  will  he  fniiiid   In  nreiir  in  the   lens  fnrni,  the  ieiiji 
of  whieh  tn  estinnito  would   at  the  niniiieiit   lie   mere  eonjectiire.      II  iWe\ 
one  of   tlie«e   len«e>.   whieh    «as   wnrked   near   the   siirfaee,   wus   «aid    to  lia\' 
had  a  length  of  ahniil   -.'.'i   fe»n,  whilst  ul   the  140  ft.  level,  the   identienl   Irn- 
had   hoen    prnved   some   lili   feet,   and   was   still   in   the   fare   when   n|ierali    i 
were    siis|iended    fnr    the    time    luinn,    whii'h    under    the    eireiimstam'es    w.,- 
ver.v  unfortunate,  seeinjr  that  this  work  must  prove  a  iimst  im|inriant  deveinp 
liient,  proving  as  it  wnnld  whether  the  lens  wliii'li  is  »aid  to  1  e  .lippiiiir  au;i\ 
to  the  northeast  at  an  amile  of  almut    l.'i  dejjrees,  is  lenntheninsr  or  slmrtiii 
intr   at    that   depth,    and    airhoiiKh    this    is    the   onl.v   lii({h-(.'rade    lens   exim-i.l 
SO  far,  there  can  scarcely  Ic  a  shadow  of    loiiht  that  this  elinrueteri«lie  will 
be  found  upon  development  to  lie  reiH'ated  at  intervals  along  the  lo<lfs. 

'It  is  estimated  tliat  the  hicli-irrade  lens  referred  to  ahovo  will  priMlu 
50  per  rent  of  tihre  of  all  (rrade-.  iiieliidiiiff  a  IulMi  return  of  \'o.  1  iwid  N 
2  grades,  whilst  the  remainder  nf  the  lode  o|)ened  up  will  return  quite  nO  per 
cent  of  all  grades,  :iltlioiiuli  owini;  to  the  lack  of  n  treatment  plant,  tln-i 
estimates  must  ho  taken  as  apprnxininte.  However,  I  am  <if  the  opining 
that  the  lower  K'rade  imitter  will  iml  proiluee  in  proportion  the  same  anmui  ' 
of  the  higher  grades  of  fihre. 

'The  fonnatinii  found  hetween  Xo.  i  and  No.  1  lodes  varies  in  widt'i 
hetween  flO  fcef  nod  !>0  feet,  and  with  the  exception  of  a  few  feet  upon 
either  of  the  contact  sides  nf  e.ich  lode  it  is  not  completely  ?eri>entiniwd,  n~ 
demonstrated  by  a  samide  taken  from  n  depth  of  20  feet,  which  still  prcservr- 
soine  nf  the  structure  of  the  original  rm-k  in  the  shape  of  partly  ullend 
olivine  crystals,  ami  grains  of  ilnienite  with  leuccxenc.  .\nother  sampl<> 
taken  from  near  the  surface  and  the  lode,  upon  examination  was  found  t< 
consist  largely  of  serpentine,  and  appeared  to  approach  in  character  tli- 
Ffrpfrjt'ni/cd  nv.gitr  p-crit.-":  .-.f  i.-me  fnrt=  of  Cornwall. 
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iiiiittcr  will  proliiil.l.v  HikI  its  wuv  to  tlm  uuil 
'In 


'Bi'il  ,  r   w  ith    i!,. 


I  u  tiiiiMir   i5 

•i     111.-     l.nl. 


•  iinouii'iMl   !. 


siiinniiiiK  u|>  the  [Mw»il,ili|j,.s  ./f  ilii—    i«.,  I,n1.-    |   i,„i     ,    ,,,  ^^., 
'hat  U|...,i  ,|.'V,-l..i.muiil,   I   «o,.M  ri.H  U-  M.r|,r,-.-.|  |..  ti„    ',[„.„  \„  ..,,rVxWu 

■"°"  y°"'.' ''^"""  '"•  '■'•"■•'•  »'"!  'I'V.!..,,,,,,.,,,   „„.|^    .i„,„|,|   i„.    ^,,.,„.j  ,,__ 

to  a   f,.w   I....    U.1..W   «„t,.r  l.v.j     uln.h  I „   f,.r  i,„r   |,„.,.   ..thii,,,,!     .-    ,1 

tlif  sul.«e<|ii.  n  t  cro-s.-uftiht'  frc.,11  tli..   \...   1   .,,  tl,,    X,,.  .j  aiuj   N',,    ;;  |,„i,..  " 
The  [•nxluoticii  I.f  iisl....f,,-   .„  iho  •  I'iH  ..ri^i '    li,trii't.  in   1 

III    I.ill>,    \    lIlU  i|    lit    tl.'XMI. 

The  SI.,„J„rd  of  Em,,,:,.,  I,,,,!,,,  ,„.l,|  ,|,..,i  ,,„  .„„,.„ .,i„.„t  tluit  ;,.i,..,,u, 

lia.l    lM.cn    ilisrm.TP.1    ii;    (JiMi.hiKa,.      I   , il,„    r nm.n.L,,  ,.,„    of    :,    K.ir.-|-un 

.xjMTt.  I"  ton,  „t  „sl„.Mn,  wiTf  H.„t  I.,  «;..r„ui„y  t..  t,    t   it.  .■oiMimTcml  ,i,i„l,!>.  , 
mill  viiliu'.     Tin-  pri.es  uro  -ii.il  t„  1 ,.  pi.nill,  :  with  tl,..-,-  I.,r  the  t  .u.u.li,,,,  [.i  ,.|,„.(. 
t  is  ihiim..,!  that  the  (|milit,v  i-  -i.,„.ri„r  l..  ihe  Ku-m^.h  iiii.l   l-,ili,ni.      Murlnii.r 
^'liii  t..  hiive  Imti,  .irdiTf.l  for  ll.e  trciHiHciit  of  il„.  I.iw.t  grii.i.-  iii;iUti;iI. 

New  Zealand. 

Some  time  ug...  ;i.i  .\ii.'klaii.l  .m.1i,.,i,  .„-,iuuv.I  an  a-l.e,t.„  ..rra  m  t|,.. 
lukakn  ili-trift,  neur  .Motueka:  from  Hhi.h  tlicy  took  oiu  :;  ;ons,  „.  .1  oMi-i;:n,a 
llir  sum.-  to  eu.Htomcrs  in  V  .  hu.-!.  ami  .,rv  reporte.1  to  haw  reeci\,.,l  u  reliini  .,1 
£l'0  per  ton,  with  the  «.!••.       ..it   ^i  the  or,-  ha.l  l,r..,i  m..,..  ..uref.  Uy  preparoil  it 

vvuulJ  have  realize." L-  -.v,  ,        |„  the  opinion  ot  the  IiikIk-I  n-oguizeil 

MUthority  in  Can  ..  ,--    •:.                        ,  ,.,1  the  ,lep..Mt     the  .imility  of  the  asl«,tos 
i-,  tir-t-(L.s9.     Th..  ■;  '  .l.-al  uith  the  qne-t ,f  .l,-M.|..pn„.Ml. 


A9he!-t.i>   hn:    In    . 
I  ill),    milling  wug  carii.  . 
iiiK  toMr.  H.  T.Oil.I  .ha. 


'.■■■..   .iland — Africa. 

•o   oeeur    ill    West   tir;  iiialaii.l ;    an.!    at  .me 
in  ?i^^  of  ;jo,0(X»  aeres.      The  a,-.l.estos,  u.-eonl- 
.liii-    h.veiiiier    hliie    eolour ;  eaiised  hy  the  large 


proportion  of  iron  protoxide  it  'Vintain*.  It  ditTer-^  from  the  other  var^etii-  of 
i-^bestos,  such  as  the  Italian,  Canadian,  and  Russian,  not  only  on  aeeoiint  of 
its  blue  colour,  hut  in  l.eiiig  of  lower  spccitio  gravity.  It  is  generally  found  In 
v.'ins,  seldom  less  than  2".  and  more  often  4"  and  .'."  wide,  formed  of  closely 
i-umpacted  parallel  fibres  whii-li  run  from  wall  to  wall  of  the  vein,  without  break 
or  fault.  The  grain  is  very  tine,  and  even  in  the  rough  state  the  fibres  are  siii- 
Eiilarly  distinct.  The  fibres  are  somewhat  elastic,  and  easily  separable  by  tlie 
titiffers.  Several  veins  have  been  found,  n-pular  in  extent,  and  the  fibre  always 
lies  at  right  angles  to  the  sides  of  the  deiwsit.  The  enclosing  r.x'k  is  a  dark 
brown  shale.     The  character  of  the  rock  varies  iv.nsiderably :  in  some  i>laees  it  i* 
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H.ft.   in   otlRTs   luinl.     The  '  .-ttcr  .luulii.v   of  usU'stos   ocMirs   in   tiio  hard   ro.l, 
'J'lu'  cuiii.H^itiiin  of  tlif  aslic^tiw  is  nivcii  u»:~ 

^''''•" 51-1 

I'rotoxiilo  of  iron li.l.S 

''^''''•" 51.1 

Manncsiii .)  ;j 

^\'"t'"'' y.y 

Tlic  output  .luring  llio  year  IMts  was  on  an  avcra(,'«!  aliont  loo  tons  a  niontli. 
anil  the  iiroripccls  for  an  incruaso  sivnicil  very  hrit'lit.  Native  iaiiour  was  mi 
Iil<i,vc(l  nniior  Knropcan  .siipcrvision.  Vcr.v  littl,.  skilled  lal.o.ir  was  rf<iuire.|. 
the  mining  lioiiii;  mostly  sijrfa.o  work,  or  l.y  shallow  adits  run  in  the  sidiM  of  tli<- 
hills.  The  cost  of  ex'raetion  of  one  ton  of  ashestos.  even  with  the  priniitiw 
nnninji  methods,  was  on  an  average  oidy  $-^l. 

It  has  most  of  the  stri'ans  qualities  of  white  aslie«tos:  is  nninllammahlr. 
heat  proof,  ^nd  umitfieted  hy  utmospherie  inlluonces,  and  is  a  non  conduetiMi; 
material.  Jt  is  .stronger  than  the  ordinary  ashestos.  In  eohhiiiK  it  hreaks  awav 
from  tho  nnitri.\  with  a  elean  fraetnre  ami  without  any  fra};nient>  of  iho  jntfir 
adherinjr.  It  is  a  nu.st  efficient  eoverinj;  for  preventint;  lo>s  of  heat  and  con 
densation,  and  eonse(|uently,  in  the  economizing'  of  fuel.  The  foliowiM).'  i:ivc^ 
the  averaiie  results  of  two  .set.s  of  e.xpcrimcnts  made  in  WM\.  Column  .\o.  I 
shows  n^snlls  with  hare  pipes;  No.  2,  with  i.ipe  covered  with  hliie  ashestos  mai 
tress,  havint;  1"  ashestos  cord  over  it;  \o.  ;t,  pipe  covered  with  IJ"  hliu'  asl.csl,,.. 
I'oril,  haviujf  small  aslx-stos  string  hetwecn  : — 


l>i'»cri|itiMii. 


I'l'iiniN  watiT  runili-iisi't!  [ht  liuiir 
PutiiHJw  walir  ri>iMt('iiT>iHl  jx-rw).  ft. 


No.  I. 


Xo.  •:. 


*T  li'Mir 


l,ti!W   I 


3,152 
o,i;t7 


Nci. ;». 


:t.4M 

o,4M 


In  |l:.  ahove  ('.xpcrinn'iits  the  average  sU>am  pressure  was  !»,''.  pounds;  tin 
averaffe  engine  room  temperature  .'^■T  ' ;  and  the  surface  of  each  pipe  T-J  apnir, 
feet.  'I'he  ashestos  ,-an  also  1  «■  use.l  for  packintrs  and  joint  materials.  The  wo,.i 
13  cajiahle  of  hcin^r  spun  into  very  tine  yarn  of  (jreat  tensile  streii^'th :  which  can 
he  Woven  into  ncltint;  twine,  rop.'s.  and  cordape  of  all  kinds.  A  .•omposition  i 
also  ma.lc  from  the  l.liie  ashestos  f.,r  rcmleriiiK  cement  and  other  materials  un 
I'ttackahlc  hy  acid  liquors  or  vapours. 

Xotwitlistandinff  all  these  merits,  the  husiness  connected  with  the  expl.n 
t.ition  of  these  .leposits  has  not  lu-en  prosperous.  At  the  annual  meetiuR  of  th. 
(•iil>e  Ashestos  Company  on  Ocloher  11,  1S!»S.  it  was  stated  that  the  operation 
of  the  previous  year  showed  a  loss  of  .C:,S<W.  AlthoiiKh  th_  hlne  Capo  ashcstn 
was  chiimed  to  he  as  (rood  as,  or  superior  to,  the  white  or  Canadian  asliestos  f... 
many  special  purposes,  it  was  neverth.-iess  admitted  that  the  introduction  ,. 
this  mineral  into  the  tra.h'  was  n..t  makinj;  the  rapid  progress  tlnit  was  lookc 
for.  In  190S  the  sales  amonnfed  to  f.l.OOO;  i„  l«o<).  to  £15.000:  in  l!>00  t 
£l,'->.,'i.'iO,  while  the  first  six  months  of  lilOl  indicated  a  husiness  of  £!>,000.  T 
cover,  liowever,  all  the  expenses,  sales  of  at  least  £2,'-.,000  would  Ikj  required. 
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In  l!m2.  a,-.,r «  ,,.  .,„i.,..|  ,• ,..  ,1,..  ,;..„  .,„k  ,.,  £,,•„».,  „„,,  ;„ 

1903  nothing  was  stiitol  in  tl.o  n-ruTts. 

Koccnt  ...Ivins  fn.n,  (iri,,„.,|,„„,  ....,„.  ,„  ;,„,;„„,..  „,,„  ^,^,,,       

n    l.Hls,     ,,l„„|„tan.|,n;r   tl„.  ^r,.,„,ra|   ,ra,|,.  drprossion.     Tl...   N.^r's    „».•■, 

n  ,:•;!;:;;;':  r;;: ^  "";;'■-••;-  -  "'■'-  -  -. .r  ,1,,.  ,i:..it  i,:i ,:: 

u-  d,r,.o,„rs  pn,,..,..  ,.....„,,  ,  ,• „,,     -, , ^h    ^  ::„! 

..    Is.M    has  „,.v,.r  .v.,   | „  ,|.l..  „.  pav  a  .livi,l..n.l.  h,„   if  ,.,.,...Mt  pr  ,L    J 

Apart  fr.,„.  ,h,.  •  (■„,»■  Ash..,,,.  Con.pan.V  anolh.-r  ,,M.li..a,..  has  ,ak...,  up 

"''"":■;,"'""""'  '   "    '^  ■•'•''""'"'   "'"•   "'■•  l-n"h.Wi"n   w h   in   lims  wa.  :100 

'"''"*  "I'l  '•'  si,|,.rahl.v  incri'ascl  .luriiitr  I'.ld'.l. 

..„'''"'   7'-"\';;'-  •<•"■"••   -h..s,„s   raM«,.   Inan   .».»   ,.,    1, „„„,,,   ,^,,„   ,„ 

*..1«M  P-r  „n.      Ih..  •  lil,,..  Cap..-  „,,,..„...  j,  , ,  ,„.,.. „^,  f„_.  ,^_^.^^ 

I'',s,.s,  n,  Ihe  niannla-'tmr  ,,|-  nuillr,.-.s..s  an,l  h„il..r  ...vriii^rs. 


Transvaal   (District  of  Carolina). 


11...  .I,s...,v..r,v  „f  asl,..>,„s  in  ,his  ,li,,ri,..,  i„   P.h„i.  1„.  „lra,-...,|  .„„,..  auc- 
tion, un.l  <|uitc  a  nunih,.r  „r  pr„p..rti..s  hav,.  h.vn   lali<.n   up.     Th.v  ar,.  h„-,l..,l 

nhont  twenty  n,ih.s  fr,,,,,  (  arolina.  ,„  th.- I„w  v,.|.l,  :  ,|„.  Mrs,  ,|i u-r\  having  I „ 

".mlo  at  I)icp^'™.t.  an,l  .Silvor  K„p.  I,  i.  |„r,l„,p  „„..r,..,l  ,1,,,  ,|,..  ,,,,,„,„  ;, 
<'t  ox,...|h.nt  qnalitv.  an.I  .-an  a..,„,-,|iMK  t„  ,h,.  r,.p,.r.  -h..  ,..p.ira....l  an,l  ..N.an,.,! 
"ith.mt  lh«>  ai,l  of  ina.hifKTv. 

The  ashostos  occurs  in  s,,rpe„,i„c.  -•ullin^r  a  ,h,Tl.v  formal i„ri  with  han,ls  of 

mu.,^nnifcro.is  earth.     The   hitler.   „„   a unt   „f   its   i,„„e  e„n,li,io„.   i.   UMy 

to  ^ivr  consi.lernhle  tr,..il,]e  in  niinintr.  Th,.  .n„,le  of  workin^r  ,|„.  .,shest,.s  „„  „ 
InrKe  scale  has  not  heen  .Wi.le.l  npon.  Mining  an,!  shippin-  it  is  sai,|  „,a,v 
cost  as  niueh  £20  per  ton,  un-l  a  profit  of  from  tl.".  ,„  ti'O  is  anti,.ipat.M  in  vie^v 
„f  the  e.x.,ellent  market  eo.nhtions.     .\,vor,l,n-  t„  th..  sl«l,.n,ent  of  the  miners, 

the  only  treatment  necessary  is  '.•ohhin^'.'     T|,i>  1,  i.  l„.li,.v..,l  « t  ..os,  ,„,.n' 

than  10s.  ,H.r  ton.  \o  ..xtn.nsive  m»..hin,.rv  is  r.  .|„ir...l.  'II,..  M..an.st  railway 
stati.m  is  W.imlerfontein.  ahoni  fifty  niil..s  ,liManl;  hiil  th,-  m,.w  Sprintrs  |.V|s,- 
wnnl  line  will  hrintr  the  proiK.rty  within  half  that  ,liMa.i,v.  Valiv,.  lal»Mir  is  at 
l,r,.sent  s.^arce.  Tli.-  farolim,  ashesp.s  is  of  alumrnial  wi,ltli  a,.,.onlinK  t,i  ex- 
perts report,  an,]  e,pial   t..  th,.  fin-'st   in  l!a.  w,)rl,l. 

There  are  now   Ihr,., mpani.'s   in   tjie  ti,.l,|.   viz.;  Tl...  Transvaal   Asl,..-t,,s 

%n.lieate— n..w  absorh,.,!  hy  th,.  ( '„nsoli,lat...l  (;,,!,!  Ki,.|,|,;  The  So.ith  .\fri,.a.i 
Minerals      Option     Syn,|i..at,.     a     ,nl,M,l>     of     ,|„.     l!,,!, la.i.i     Kxph.ru  .on 
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Company,  and  The  Anglo-Swiss  Asliestos  Company.    On  one  of  the  properti. 
that  of  the  Consolidatea  C.ol.l  Fields,  it  is  estimated  that  then-  in'  150,000  t,., 
of   asbestos  in   sight.     This  property  comprises   the  Ui.-pKozot  farm,  in   exlfi. 
ahout  7.000  acres.     Samples  of  the  asbestos  from  this  proiwrty  were  sent  out  i 
England  and  America,  and  tlic  replies  were  received  that  a  ready  market  exist,  i 
for  the  class  of  material  submitte<'.     A  10  ton  shipment  of  almost  entire  outer-  . 
stuff  was  made  to  England,  and  £2'   per  long  ton  was  realized.     An  offer  w;. 
made  for  the  better  class  of  stuff  from  Germany  at  £40,  and  from  F.iigiiind  at  £1 

per  long  ton. 

The  South  African  Minerals  Oi-tiun  Syndicate,  owns  the  Victoria  ai.i 
Rietfontein  farms,  and  on  each  of  these  asbestos  has  boon  discovered  -in  several 
places.  The  Anglo-Swiss  Company  arc  working'  ne.ir  <;.,')dverwaaht,  and  it  i- 
reported  that  the  mine  contains  about  20O.(m  tons  of  .*-!)*■*?..«  of  No.  1  quality 

In  view  of  the  little  work  which  has  b<>cii  d..ti tlie  property,  this  sf:item<n> 

cannot  lie  taken  si    iously. 

Latest  reports  from  the  Carolina  HeWs'  are  less  favourable.  The  Carolina 
Asbestos  Company,  which  has  an  issued  capital  of  £40,000,  and  ow.-s  the  ri!.-bl- 
to  all  asbestop  on  the  farm  Dicpgczet,  No.  .'!.".  Carolina  district,  made  a  profit  ■ 
only  £20.  du  ig  the  twelve  months  ended  Septemlxr  :;0,  lii0«,  Mr.  Leslie  Sim 
son,  the  superintending  engineer,  is  of  the  opinion  that,  considering  the  s.-nrcit;. 
of  native  lal>oiir.  the  results  obtained  have  been  satisfactory.  The  asbesttJ  u 
the  end  of  the  present  workings  is  of  good  (piality. 

Mr.  (iraham  Prentice— the  nnmager.  in  the  course  of  iiis  report,  shows  tinn 
67.3  feet  of  driving  was  done  iit  a  cost  of  24s.  4d.  per  foot,  or  about  lOs.  [ler  !->■  ' 
less  than  for  that  accomplished  to  the  end  of  the  previous  year. 

For  every  ton  of  asbestos  recovered.  42  tons  had  to  lie  mined;  or  7i   toi.- 
niore  than  previously.     Altogether,  2'*1  tons  wire  recovered.     The  cost  of  'col. 
bing'  was  £3  9s.  8d.  per  ton.  compared  with  £.".  l.'.s.  0.1.     The  term    'cobbing'   i- 
used  to  cover  all  operations  in  the  process  of  re<'overing  the  as\)estos  from  tla 
containing  rock.     Sixty-two  per  cent  of  the  asbestos  reeovered  was  over  1"   m 
length;  for  the  last  six  months  of  the  year,  however,  the  asbestos  over  1"  oni> 
average.1  40  per  cent.     The  latter  i.ercentage  is  approximately  what  may  be  e\ 
pected   in  future  under  the  present  conditions  of  working.     The  fluff  obta-n.  ' 
by  sieving  the  free  filire  out  of  the  fines,  consiitnted   14  per  cent  of  the  year- 
output;  but   r,"^  per  cent   uf   the  output  for  the  last   three  months  of  the  vcai 
The   proportion    of   tluff   is   likely    to   increase;   U'cause   the   fibre   in    the   stop... 
f.irthest  in  the  bill  eonies  away  from  the  serpentine  more  readily  than  it  did  i 
the  outside   .vorkings.     A  much  larger  proportion  is  set  free  when  the  rock  . 
bbi-ted  down:  whieb  naturally  increases  the  (luantity  of  fibre  in  the  fines,  a:ii 
ilecreases  the  ipiantity  of  lumps  t.i  be  cobbed. 

The  Mini,,,,  Jo,ir„nl  of  I.on.lnn,  October  .W,  l!K><i,  has  this  to  say  rrgar.lr 
the  Carolina  Asbest.w  deposits:- 

'  It  is  understood  that  Me,srs.  Wernher.  Beit  and  Co..  of  London,  flr 
biivin.'      tlio     (Molina     iisbe-t..s     deposits    examined    with     a     view     to    takiii-' 


'•Afiiciin    Woilii;  .laiHiory   ^.   HM)*!. 
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\,.l«'»t.>»  ri-.  f  III  til.-  '  'ur.'iiiiu  ilisrrict  <■{  tht  I  i;iii» 
vual.  On  th.  lift,  tin-  iii'.nth  of  ii  iIhm  .mil  th- 
dump  iif  waxtf  ii«  k 
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u  hand  in  their  devulopmeut  should  tlio  report  be  sufficicnlly  eiioouriiuinn. 
Tliese  (k-iiusits  wi-re  discovered  aliout  rive  years  uro,  and  although  thin 
the  quality  is  said  to  lie  such  as  to  make  tliein  payable.  The  drawback 
hitherto  seems  to  be  that  the  eompanies  working  tlie  dopoxits  have  not 
had  sufficient  capital  at  their  command  to  turn  the  deposits  to  the  be- 
aecount,  a  fair  amount  finding  its  way  to  the  dump  thruuch  want  of  proper 
mechanical  treatment.  A  short  time  ago  it  was  undcr-tood  ibat  the  '•  Caro- 
lina Asbestos  Company.  "  controlled  by  the  "Consolidated  <iold  Fields," 
was  about  to  intro-luce  machinery  for  this  purpose,  but  the  proposal  seei-'is 
to  have  fallen  through.  The  "Anglo-Swiss  Company"  having  spent  nust 
of  their  capital  on  buildings,  -te..  and  little  on  the  mine.  clo>ed  down  some 
time  ago.  and  the  "('arolina  Development  S.vndieate  "  followed  suit  about 
si.x  months  ago,  after  having,  as  they  thought,  done  sufficient  work  to  enable 
them  to  form  n  company  to  exploit  the  property  on  proper  lines.  Success 
did  not  seem  to  attend  their  efforts  in  this  direction,  but  it  is  hoped  that 
soon  all  the  different  asliostns  mines  in  the  "Carolina"  district  wil 
work  again.' 


be  at 


Natal. 
In  1907  some  asbestos  discoveries  at  the  Denny  Dalton  oiiue  iiitracteJ  some 
attention.     It  was  stated  at  the  time,  that  the  width  of  the  lode  was  between  0" 
and  .T-C";  but  that  the  quality  e.Mractc.l  was  not  ,,f  the  -ilky  variety  like  tluit 
from  Canada  and  Italy. 

Rhodesia. 

Occurrences  of  a^best<ls— discovered  in  I'.ion  are  being  opcii.mI  in  the  Victoria 
district.  A  syndicate  has  just  issucil  a  report  of  operations  fr..ni  .\ugust  of  last 
year  to  the  end  of  March,  T.Mt'.l;  which  -bows  that  about  IJO  tons  have  been 
exported  to  England.  In  addition,  there  was  mined  about  KM)  tons  of  lower 
grade  fibre,  which  has  been  stack;M|  <>n  the  ;>roperty,  awaiting  the  time  win  n  it 
can  be  handlctl  at  a  profit.  It  would  seem  from  advices  issued  by  the  manager 
that  not  only  can  a  monthly  outptit  of  ;!0  ton-  of  best  grade  fibre  le  maintained; 
but  that  a  new  quarry  contai.iing  larger  and  richer  material  than  that  now  being 
v.orked  is  about  to  be  oiieiuvl  up. 

The  production  for  l!M>!t  anniunteil  to  .">."iO  t valued  at  tL'.Ti'.'i. 


Hatabeleland.    (Africa.) 

A  syndicate  has  been  formed  in  London  to  work  the  Belini,'we  asbpsios  ile- 
posits.  1,.')00  feet  of  trenching  has  been  done  on  a  block  c*"  claims,  with  prnmi-,- 
ing  results. 

India. 

According  to  tho  Indian  Trade,  ./i)urnaJ,  several  Marwaris  of  the  Central 
Provinces  are  rcporte<l  to  be  about  to  form  a  syndicate  for  the  manufacture  of 
iisbestos  goods.  It  appears  that  a  mine  exists  near  Kamptee,  which  requires 
development,  and  that  the  promoters  of  the  syndicate  are  negnt'flting  with  cer- 
'.Tin  Bengali  scientists  in  Calcutti?  with  a  view  to  experiments  being  undertaken 
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will)  till!  raw  muti'rial,  which  is  ht'lievi'il  tn  hf  (if  the  vit.v  IkjuI  qiialiti-.  Aim-i.i, 
ing  to  a  rpceiit  geoloKit'al  report  on  tlu.'  iniiuTul  |iroilu>_-t!f  of  Iiidiii,  asliostus  i<  , 
Iiuiiaii  mineral  whiili  lias  not  jot  got  boyoiid  tlio  prosiioctiiii?  stage,  thou, 
ottenipl-  tn  work  thi'  proihic  ^  iiavo  liocii  niado  in  Mcrwara  in  llajpulana,  (iari\> 
in  the  Unitod  Provinoi-,  aii<l  lli.  Ho-i^an  District  of  Mjxpro.  Acc.r.ling  in  h 
Watt,  aslicstor*   is   foiiMil   ill   tin;  tinl-.ali   Taluks   in   tin;  Belganni   di-tricl   in   ii 

Southern   Nfahralla  eountr.'.k      it   is  ,iUo  nl.tainiilile  in  (piantitle-  in  the  i ili 

to  tiie  sonlli  anil  west  of  the  Knrrnni  river,  Atghanistan.' 


Japan. 


A   recent  report    from    the    (  iinn 

li 


I'lin  'I'niile  ( 'oinniis-ioner  says, 


that  i 


1=  produced  at  scvenil  places  in  .japiin.  cs|K'eiiilly  m  Iviushiu 


It  that  the  ipial 


oes  not  cianpare  fiivnrahlv  with  tlie  pn  uiirtion  of  foreifrn  eiunitnes. 


ri 


production  should   periiaps  he  (dasseil  as  a   kind   of  serpentine.     Although  j; i 

niaturial  was  once  produced  m  .\iiM^a>aki  in  tlie  Kinshi\i  I'istrict,  the  mine  sceii- 
to  Ik;  e.\naM^ti'd  no".  .\s  tiie  .lapanc-e  aslii-tos  is  nnt  suitahle  for  nianufi  — 
luriiiK  |>urposes  whee.  taken  ajniie.  fi.rcitrn  material  i-  imported  for  the  piirp.-. 
of  mi.xinsr  with  the  local  product.  It  i>  dilhcnlt  to  Kct  e.xai  t  tigures  as  they  m 
not  spocitied  in  th(>  t  n~tom-'  reluiii-.  .Xshestos  sheets,  n  manufactured  nrtirl. 
were  imported  in  I'.a'T  to  the  amminl  of  42>,llTl  ptninds,  valued  at  41,'s4.'!  >.  :i 
i!ii_'i»,!)LM  I  :  (H'rmiiiiN  hciair  the  leadiiiir  cnniitry  of  -u|>ply.  rndcr  tlie  item  ■l^l.■l^ 
iiif.'  for  KiiL'ini-,'  wliicli  contains  a  larRe  (inantity  of  n^iiestos,  the  vahie  of  impi.it- 
l,,r  1!»(h;  i-  -iveii  at  .'i'.iL'.si;:;  yen  (ifl'.Hl.tNl  ).  and  f..r  I'.toT  at  L'i».'i.."01  yon  (*UT,T-.'o  i. 
The  principal  customer  lor  asbestos  sheefing  "V  (lacking  is  the  navy;  liirj>.' 
nianufacturing  estaliiishments  also  \isc  it.  Theri'  is  an  encouraging  fufuic  f'  r 
tlii-  liu-iin-«  nn  acciiiiiit  of  the  general  expansion  of  the  industries  which  ii-c 
asliestos  materials,  and  there  will  al^o  he  ;i  good  market  for  the  raw  matcri;  ' 
The  ino.^t  important  nuinufacrurer  of  asbestos  articles  in  Japan  is  the  '.Tapiiii 
Ashest(>-  < 'iiinpaii> .'  with  headipiarters  at  Osaka. 


'•  Till-  writer   has  obtainMl  a  sample  sf  "he  Indi.in   asbestos.    Tt   is  of  a  yfllowi-h 
tint.  nn<l  in  app«»r,Tncp  similar  to  the  Itn.i^ui  aslipMos;  l,ut  lins  no  tensile  strengtli. 
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(•OMMi;i;(  lAI,    .M'l'I.ICATIONS   or    ASIi|;STi(S. 

Till'  iiiaimtiii'tiiii-  ..1'  ii>ln'>|i.-.  t;,.,,iU  |i,nii~  at  prcsint  ^i  vcr.v  iiiiiiortiint  nnlus- 
tr.\,  Ijiitli  ill  Kiinipc  i\iu\  CM  till-  Nofih  Aiinriciiii  cniil  incut ;  jinl  ii  ai.|ifu:>  tliut 
a  stimulus  wa-  givi-ii  in  thai  ilin-i-tiMii  llirmiuli  lln^  .liMMVt-ry  ..f  a>lif-t.w  in 
Canada.  Up  to  1>T'",  ^co.mI,  nianiit'ai'turi'ii  i,|'  a-l,e.ti.,  «,  n-  lew,  i.w'wj  {■<  tia.' 
(lifficulty  of  hpinnin;.'.  'lla-  onl>  kin<l  m|  n-ln-tc-  nf  I'oinMi.-nial  \al:ic  knuuii  at 
lliat  time  wa:,  iIiR  Italian  variety.  Tla-  mamifactiirc  (it  urticlrs  i.l'  univliatal'x', 
composed  wholly  or  in  part  nl  a-hc-to-  tihrc.  i-  ^tcadily  iiicrca-inu  in  hotli  vohiinc 
imd  in  the  luimlir  of  maniifac-tmcr- :  aid  a-  it  i-  l.ciii^'  ntili/cd  in  manv  •<(  the 
Uixiiri(.ii>  appoinlnnnt--  of  nioijcrn  life,  -ince  il  i>  rccoi,'ni/iMl  as  an  important 
factor  of  ,nfcty,  tln-rc  can  he  no  doiiht  tliaf  mw  u-.-  will  continnc  to  he  ma.le. 
and  that  tiicre  will  he  a  cn-inntly  frrowiny:  demand  for  the  mineral,  .\ccordiiii,' 
fu  Mr.  Alfred  Fi>hcr— the  (lenerai  .Maiiatjer  of  the  rnitcd  Ashpsto^  Company. 
London — asbestos  wa-^  tir>l  ii-cd  in  the  I'liited  State-  in  the  year  Isi'rs-'.i,  in  con- 
nexion  with  the  nianufactiii-c  of  rooting'  felt  and  i- eiit;  hut  it   wa-^  rc-crved  to 

-oiiu'  ei'lerpri-iiif;  Scotchman  to  hiin^  a-hc-tos  lir-t  to  th"  notice  of  ennineer-  in 
(ireat  liritain.  A  Company  wa-  formed  in  the  year  1^71.  called  the  Patent 
Ashestos  ilannfacturinn  Company,  Limited:  uorU^  uere  c-lahli-hcd  in  (Ihi-itrow. 
uiul  operution^  commenced,  ■riinaitih  the  -er\ici'>  ,.f  the  prie-l  Corona,  the 
Marquis  di  Bavieni,  Sigiior  .Mhoiiic.i.  and  Me->r-.  I'lir-i'  l!ro-..  of  Uoine,  proper- 
ties and  concessions  from  the  commiinal  aiilhorilics  to  work  a-he-lo<  in  Italy, 
were  olitained:  and  when,  a  few  years  later,  another  Company  <'allod  the  Italo- 
Kn^tlish  I'ure  Ashe-tos  Company,  of  London,  came  into  exi-tencc.  hackc.l  up  hy 
powerful  influence:  secured  mliiiii;;  rii-'hl-,  and  e-tahli-licd  a  imiinific-tory  in 
Turin;  keen  ciPiiipetition  for  supremacy  coninicnred,  'I'lie  rc-nlt  «a-.  that  in 
the  year  1sm>  all  tlioe  Companies  uere  anialuaniai<-d  hy  the  formation  of  the 
liiited  A-^he>tos  Company.  Limited,  iiinlcr  the  pre-ideiiey  of  Sir  James  Allport, 
"(  the  Midland  railway. 

The  rapid  pronrc-s  made  >iiicc  tlii'  hejriniiinc  of  l^sll,  i-  seiMi  from  tliu  con- 
sumption ,if  the  Canadian  mineral,  which  increiiM-:  every  \ear.  The  extent  to 
which  certain  ashe-to^  uoods  were  to  hcconie  lonunercial  iiccc—itie-.  was  clearly 
demonstrated  when  the  jrreat  tire  occurred  at  the  Irotpioi-  Theatre.  Chieapo,  All 
;'-liestos  dealer-  ami  manufacturer-  wiTe  kept  l'U->  f,,r  ;i  con-iiderahle  time  in 
f  Mine  orders  for  fireproof  theatre  curtain-,  and  like  material. 

The  application  of  a-he-tiw  -(>eiu-  to  vary  irreatly  in  ditferent  countries. 
While  in  the  I'liited  States  lari.'c  qiiantitii-  of  -hort  tihre  are  u-ed  in  the  manu- 
facture of  pipe  eoverinfl-  of  all  de-criptions:  the  Muropcau  market  principally 
<:dls  for  lontr  fihre  to  l>e  tiM'd  for  spinniii).'.  hraidinii-.  and  weaviiitr. 

Tu  Kivin>;  a  synop-i-  of  what  is  i.'eiierally  known  ri'frardinjr  the  u-e-  to  which 
:;-liestos  i-  now  hein;.'  applicil.  it  mu-t  he  remenihered  tl'.at  any  attempt  to  c  dlect 
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ivliubli!  iliitu  i^  11  ilittifiilt   unilcrtiikiiiK,  iiri-iliK  miiI  uI   the  di-iru  <>ii   lln'  part  ■ 
the  inamilucturtTs  to  kcup  fV(i\  lliinn  mitcI  ii    ciJiiiuxiuii  with  the  l.riiit'inK  "n 
of   a   new   uiid    useful   urticlo.     For   this   reason    the   writer  [■i   not   iihlc   to   niv' 
absolutely  reliabh?  dutu ;  hut  mi  tiie  more  iiuportuiit  point-,  ha-  euileavouriMl  i^ 
obtain  oi)inions  from  two  or  thri'o  ditrerent  parlie-     where  -luh  was  |iossihle. 

Tlie  principal  rpidii-ation  of  anUistos  pertain-i  to  the  maruilaeture  of  nilli 
board,  pajicr  covering,  etc.,  and  allieil  articles:  a  number  of  vvhii-li  are  ilc!"'ribe.l 
ill  the  followiuK  pages.  Kullv  t>."i  lier  ei'iit  of  the  a-hu-ti-  mill  slock  i"  iitili/c-  I 
ill  the  nianiifaeturc'  of  these  articles  alone;  lint  it  will  not  be  long  before  the  ab 
bestos  sinte  or  shinRlobuiinoss  which  is  just  cominoniinK  to  lie  folt.  will  puah  il- 
way  more  and  more  to  the  front.  Indci-d.  it  is  not  too  much  to  sa.v  that  the  tinu 
is  not  far  distant  whoa  fuli.v  75  i»er  cent  of  all  asbestos  produced  in  the  world  will 
be  used  in  the  manufacture  of  asbestos  >late-  and  -liiiifrle-. 

The  asliesto.s  slate  business  is  only  four  years  old;  but  duriiii;  that  sIi.ti 
cpace  of  time,  the  demand  for  these  articl-s  has  iniTcased  to  such  an  extent  thai 
factories  for  this  purpose  un;  beinj?  established  all  over  tlii'  world. 

Originally  the  invention  of  an  Aii-trian,  Mr.  hndwig  ilatscheU,  of  Bockl.i 
brucck,  Austria,  it  soon  found  its  way  ;i.lo  Hungary,  France,  (.ierinany,  JJus-ia. 
Belgium,  and  the  I'liitcd  States.  Tlu!  progress  made  in  the  mauufaoturp  of  the-i 
articles  has  been  astonishing.  Ilat-cliek's  factory,  at  IJoeklabruPck,  alone,  pin 
duced  last  year,  TO,nfKMM^K)  square  feet.  A-  already  stated  in  the  chapter  on  tin 
'  Status  of  the  A«liCsto8  Industry,'  the  future  expansion  of  the  asbestos  industry 
depends  largely  upon  the  mamifaeture  of  aslM>>tos  slate;  for  which  greater  ipiai, 
titles  of  mill  fibre  are  rcMuired  year  after  year.  Indeed.  .Mr.  Ilatscbek.  perccivi:::' 
the  enormous  (inantitics  of  cement  used  in  bis  slate  factories,  has  now  establisbel 
his  own  cement  works  in  connexion  with  his  a-bestos  works. 

The  outcry  as  to  the  decadence  of  the  British  asbestos  industry  is  ralb.r 
contrailicted  by  the  fact  <if  the  enormous  strides  the  'British  Uralite  Compan.s  ' 
is  making— despite  foreign  com|ietitioii — in  the  production  of  their  asbestos  slate: 
which  is  a  fireproof  material.  Tlicir  output  is  largo,  as  iii-tanced  by  l'i>iI.ii(|'i 
tiles  having  just  been  shipped  to  Aigentiiia— to  one  order;  and  TO.OOO  feet  to  a 
Wfst,  Indian  i>ort:  this  is  (piite  indeiiendent  of  home  consumption.  Tliey  ba\. 
.-o  i'r.niiged  their  plant— which  was  siijiplieil  by  a  largo  engineering  firm  ne:ir 
I.om'.on— to  produce  1,000  tiles  per  hour,  and  this  is  hardly  dceine<l  sufficient  f.  r 
the  orders  in  hand. 

Tliere  ari'  several  asbestos  slate  factories  in  the  I'nlted  States;  but  only  ■•■ 
factory,  namely,  that  of  Mos-srs.  Keasliey  and  Mattison,  of  Ambler.  Ta..  \vbi<  i 
manufactures  ai-eording  to  the  ■Ifatschek'  fonnula  and  patents. 

Already  substitute-;  liave  lieen  |)roduco<l  for  asbestos.  Hair  or  cjiber  orpani  • 
libres  have  be.^n  used  in  the  manufacture  of  shingles.  Experience  has  pro\c '. 
however,  that  in  every  instance  this  organic  matter  decays,  and  iirodui.'cs  spac  - 
in  rhe  shiunle*.  which  renilers  thoin  brittle,  and  lacking  in  homogeneity. 

A   further  application  which  seems  to  increase  every  day  is  the  manuf; 
tnrc  of  orn.imentai  wall  decorations:  the  longer  filires  of  asbestos  arc  used  !    • 
this   purpor-e,    niul    beautifid    ornaments   .Tre   made    by    a   combination    proce    . 
principally  in  Fr.mee  and  Germany. 
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The  niBinifiU'tnrt'   i-f   ii.|.<-t...   « I    i-   ,,\\i-  ..t    tin-   iii>><l>'ni   iiiliifvi'ini'iit-   in 

the  ii|i|ilic'iitiiin  nl  a>l.<'-t.ii*  tilTr,  n'll  ilii'  tirm  of  .li>liiir<  M;iiivilli'  (  i>iii|>mi,v,  ol 
New  York,  have  a  spe<'inl  ilcinirlimut  I'nr  tin-  inirpo-c.  It  !■<  u-fil  iiriiicipallj  fur 
ilectrionl  inxiilution,  nwitclilioafU,  luuit;*-.   -i.'. 

Still  shorter  tiUre  is  u-cil  in  tlir  iimiiiil.i,  turf  uf  '  Ali^miiii.'  a  new  -jxcifs 
of  asbi'!*tiii*  woiil,  lii^t'il  ^|l«>l'il.ll^    lur  vviinlow  -ImlliTs.  -a^hcu,  and  diMirs. 

AiiOtluT  iipplii'atioii  ill  wliii-li  short  lilnf  i-  iiseil,  ii  "  A«l>istii'.it '  ilooriiiij. 
wiiich  lias  bet^ii  put  iluuu  in  sivcral  of  thu  New  York  hotfi",  ainl  wliich,  apart 
frciin  tlie  beautiful  tiiii-h  it  i.ikr-,  :.iini-  tc  po—.—  (xcclicnl  cpialiiifs  with  ri'j;ari.' 
to  (hiraliility.  Tin-  Ibi.ir  ..I  thr  •()!.!  .\-u<r  11mu-i''  i-  maili'  cntiri'ly  uf  this 
material. 

Ill  liic  iiiaiuifiM'liM-i-  ..r  .ill  t!ii-i-  artiili-,  iiniiicly  '  Asbcstu-  \V I.'  '  Armniiu, 

; ml  ■  .\-lM-tiillt,'  a  icrlaiii  amount  of  iMinint  i>  u-<hI  with  -hort  a-ln-toH  tibrr; 
and  as  the  demand  for  tliusc  artioh-^  incroasos  tho  asU:stos  mini-  of  Cana.li. 
which  as  a  t;f"''i"'d  vuli'  have  al«a>s  a  surplus  of  short  libru  on  hand,  will  in 
the  future  have  a  good  oi  Mirliinit,.  of  disposing;  ol  larsie  i|n:iiilitie-  of  tlli^ 
material. 

The  question  is  often  a-ked  'how  iiiuili  lapital  is  invested  in  asbestos  hu- 
torics  all  over  the  world  f "  This,  of  i-our-e.  i-  a  dilli'iilt  (iiie-tion  |o  an-wer. 
owiiiK  to  the  unwillingness  of  tlie  manufaitiirer-  to  t;'\\;'  reliable  informatiuii 
on  that  siibjeet;  but  from  a  (reneral  e-tiimiii-  it  apiM-ars  that  outside  of  Japan 
not  less  than  |nn.0(M1,(Mlo  are  invested  in  a-be-lo-  nKiiinfaeturint:  e-tablishincnls. 


Steam  Packing. 

The  earliest  iiKKlern  ippliealiiai  of  asliestos  to  enK'ineerini,'  purpo-c-s  was  in 
the  inannfai'ture  of  an  iiupnvved  (.'lainl  packins.'.  At  lir-t  thl-  was  mostly  iii 
the  form  of  milbboard;  but  the  various  uKKlitieations  of  this  special  manufac- 
turc,  now  in  demand,  are  so  nniny  that  it  v diild  be  usele.ss  to  attcmi't  to  enumer- 
ate more  than  the  principal  ease-.  As  in  the  application  of  aiy  'ther  material, 
ficrlnm  from  impurity  is  the  es.sential  (piality  in  asbestos.  Wlien  the  manufac- 
ture of  the  paekiii);  was  first  connnen.ed.  it  was  fre.|ueiitly  found  that  tne  iibres 
were  more  or  less  eharped  with  mii'ui  ...:,■'.;.  !is  of  pyrites,  niai.'netite,  and  other 
metallie  iinpiiritios;  which  co-ed  ii-  ;.i-.oi.  •'-  to  be  -cored  by  the  paekinp. 
I'be  (lamaKO  thus  occasioned  wa-  .1  01'  -^  .le  m  v  attributed  to  the  action  of  tlie 
;i-be9tos  itself  rather  that'  to  the  impuriu--  ■■.ntriii.d  in  it.  Immediately  lb.- 
real  cause  of  this  scoring  or  serat' hinir  was  ,|i-.-overe  !  U.  became  necessary— in 
onler  to  prinent  it-not  only  to  sele,  t  :he  mo-i  -li.  '  e  kind  of  asbestos  for  this 
special  pnrposo;  but  also  to  tliorou^'h,  -l..:,,,  ,.  o  f.,,-,  mH  prilty  matter  before 
spinnintr.  Tn  order  to  rtTc'tually  acco.;,,,!i-h  tlu^  ol  ;..■  -..■•i;ii  ...ichinei-y  had 
to  U>  dcsijmed.  As  -001,  as  lliis  was  ,!..„...  ti,  v.ui  i.ro.lr,  •,  ,!  ..,.-  pure,  aiid 
capable  of  beiie.'  woven  into  any  kind  of  ''  '..r-ic  .Xiolhcr  imporri.iit  (i.  itit  in 
the  manufaetere  of  a-bestos  packi.ic  is.  ibat  it  ■  .:i  n.,t  become  In.rd  in  the 
pland.     Whatever  tbi-  material  may  be  nliicii   i-  used  f  t  this  purpo-c,   it    is  a 
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mutter  of  |>riiii.ir>  imixjllunn'  lliul.  uuiii-r  llir  ui'tiiiii  iif  -ti'iilii  iir  licut,  , 
>liiill  rctiiiii  ill  siii.piitli,  slipiHTy  .•mulili.m;  iiii-l  il-^  riaturi'  ri-iiiuiii  iiiiultt.r.'.l 
Ihnvovur  liitrh  til.  |in--iire  or  Vflo<lt,v  u<  tlic  "li'iiiii  to  wliirli  it  niny  |^.  siiLjoct.  il 
■|  lie  rliurjHlfri^lir  i|iialilif!«  of  u-U-lo,  inlniiriililv  til  ^t  for  »ii<>li  |.iir|...^«  .1 
llif»c:  its  iiiliiTi'iit  lirliririiiiiiK  |iro|i<'rl\  f.ii.j.riinr  it  mlilitionull.v  valiiiilili';  «iiM 
'',v  itn  use  II  |«.rli-'li  |iiirr  |ii-.tiiii  luukiinf  r.in  now  lio  |iri.iliii'i.i|,  tliroiiKli  wiiid 
il»'  riHl  sliilfs  with  II  iiiiiiiiiiiiiM  i.r  Irictlnii.  tMliiT  iiii|iortiiiit  fi'iitiini*  iiro:  <l 
tlmt  it  •'  IS  not  rix|iiiri'  frniufnt  riiicwiuB;  '2)  ntfuliirity  in  tlir  motion  of  tli. 
I  i~t..i  i-.  prewTVtfl;  i;ii  i,\\  tlir  imicliiniTv  (•..iincclol  willi  it  riiii«  with  iktIVi  1 
Mno<«tliuess,  ami  (l|  it:,  i'hi-'i.>  nafiiro  koop-  tli.-  j,.iiit,i  litflil  luli«iT  tliiiii  iiiiv 
oner  kind  of  parkitit;. 

KviT.v  iiiiinnfii.tiircr  of  a-l..  -io>  ^r U  ||,,s  i,,,u   |,i,  ,|,.,.i,il  iis|,egtos  pnckiinj: 

and  .IS  in  tho^u  ilu.v*  of  liiftli  .-[.ci-il  nci'aii  r. .  ..rd->.  ri-liu!>ility  is  llio  suprciiu 
<Hiality  ropiiMito  in  a  packing.  iiian>  lii'vii'tw  \t.,w  In  .11  itivcntcil  fn  iiitM't  all  tlii 
cxiKciifies  of  nioilfrn  roi|iiirt'niPiil7i. 


Metallic  /-^bestoi  Packing. 

Owing  to  tli<^  nifxlfrn  1--  of  ImkIht  -i.arn  iircssiircs  in  nianufncturiiig  pro 
ti'<-('-.  the  einplovnient  01"  a-ln-tos  packin^r  has  liccotne  a  in  ••.>->ity ;  l>ecaii-r 
1  kinff  iiiiido  fr.iiii  oritiiiiic-  siilwtaiiii  -  Imri,-  out.  and  .|iiiekl,\  i.c-onies  unrc 
liailo.  A-U'sto<  paokiiik'  i-.  ihiTcfori'.  cinplosc.l  in  nearly  all  liij^h  pressure 
plants,  as  well  a>  xii.v  n.iierully  upon  llie  war  -liip-  of  the  navies  of  the  worhl, 
and  the  use  of  piiekiin:-  of  thi-  I'las^  is  eoll^talllly  iii.-roa»iii;r.  Most  of  tlit 
var  IS  paekinpts,  m  all  tin-  onliiuiry  forms,  are  to.i  «il|  known  l^i  need  descrip 
tion  here;  aiiil  10.  tiillie  packni(fs  are  11- .|  wln^rever  ,,i.-h  nmv\<  are  required 
These  ar.>  inad«'  uith  a  fine  l«ra-s  wire  in  he  een're  of  every  tlinad  of  a-he^t.i- 
ill  hotli  uiirp  ami  weft:  the  wire  ad.linir  sireatly  to  the  stn-mrtli  of  the  .loth 
whili-  the  win-  theuivlve-  are  .■onif.leteK  proi.'.le.l,  llvdr.iolie  pipe  made  .il 
the  saiiu)  iiiMl.  rial  is  of  -n  li  a  .leiise  and  .  Iom-  ehuracter  as  to  k-  remarkahly 
suitalde   for   thi-    r|a--  of   work. 


I'l. 


A-'  i.«t<v«  imckuij;  n\  -lutfinK  !>.<  ..f  «ti'.-iiii  cvliiiiliT, 


Ashe-1.-  piston-rod  paekimr  !■  e.ani  ..«ed  of  cooil  Ioiik  Hhre  ashestos.  «pin 
into  slrniids  and  eomLined  with  11  patented  elastie  .nre  into  any  desired  size 
BO  as  to  f,,rm  a  (-..niiiaet  and  diirahle  pac-kin^'  for  I. "-..in,, fives,  marln.  an.l  -ta 
tionary  e'lirines.  valve  -t.ms.  ,.il  pur  :,<.  exiiaiision  j..int<.  (•!.•.  Ft  r.Mpiire-  le- 
oil  than   any  other.   I        .-.  f    „   ^r,-.r      stent.  s,df-lul..i,     .ii,>r.  and.   for  this  piir 
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IMi«t".  Hill,  it  in  .liiiiuccl.  oiit«i'iir  iiiiy  iilliiT  |iiiikiii(i.  It  I-  ia>il.\  ii|i|ili.i|,  luxl  n 
iiiilp^triiclil'lr  \'\  iwiil-".  h'uu  i'!i(Mi«.iri'  t  ■  .liiiiiliiii— .,  nr  .iiiv  ilinii.  .•!'  Iirut. 
Luliriciilinn  nil-  iiniili'  rrmii  |h  troliiiiii.  u..rk  ii-  will  with  .i-lr^tc>-  pukiiiu  iw 
(liM's  lilliir  liinl  iir  •|>itiii. 

Ill  the  ii|i|>liciitiiiii  lor  the -!■  |iiir|i.,-.-.  ihi'  hint  ri-i-linif  i|iiiilitii-  ><(  it-hi>tiH 
huvi'  IxTii  fiiiinii  lip  iiinki'  it  -ihikiIIv  -uitnlili'  lur  -iiinrliintiil  sti-mii  in  llii> 
liirtri'  tri|)lti  ami  i|iiuilrii|ili'  ixpiiii-iiii  iiiuiiji-^  ii-iil  mi  tii-.t  ni'i'iiii  *ffiiiiiir«.  A*- 
lii'-tiis  piii'kiiiix  iiu-s  sIihhI  tlu>  tc^'t  wluTc  nil  nthcr  pin'kiiiif-i  •'iicli  u-;  !.ipiip»toiie, 
(lax,  cuttdii.  Hill!  I'M'ii  iiiotiillic  pii.'kiiit'-  Imvi'  liiilnl.  It  i-  ilurnliU'.  ilinlili-.  nnil 
fi'iiiiuiiiii'iil :  iliirnlili  .  in  ihnt  il  i-  lint  jittiiii  il  hv  thi-  liiiit  ur  iiini-turi'  ninl  Ifs-i 
tliiiii  otlnr  pnrkihir*  \,\  frictinii  .mil  pri-.-iiii-;  n-liiihli'.  hiimi-i'  it  1I..1-  nut  ru- 
i|iiiro  to  111-  frci|iioiitly  ri'inwiil.  lln-  n  irnlaritv  i.l  nuitiiti  in  tin-  pi-lmi  i»  pre- 
stTVPil.  nmi  11-  II  coiKinpii'iiri'  ill  till'  iiinrhiniTV  ruiini-  iiil  willi  it  r\tu~  iiiurr 
^iiioiitlil.v ;  mill  cfiinniiiii'iil,  I'ur  tlif  rra-mi  that  living  tu  ~i'iiii-  ixlinl  »ill  liiiiri- 
ratilitr  a  -aviiij;  in  nil  i-  rtfii'tiil.  ami  liniii  it-  i'la<tii'ity.  imii»i'1  Ii\  it-  tilinnix 
natiirr.  the  jnint  ii  krpi  pct-IVrtlv  ti.-lii  a  Innwir  linii'  than  uitli  aii>  ullur  I'laii 
of  packintr.  'I'lu'  i-iiiiiiiiiim'«t  fiirni  mI  a-lii-tn-  paikinu'  i-  iiiaili'  ii.v  citluT  twi-t- 
intr  nr  liraiilinir  a-Uxlns  « irk  nr  yarn  InitiMhir  into  a  mpf:  hut  a  lari:-  niiinhiT 
of  iithcr  kiml-  nl'  a-hi-«lii»  pai-kinu-  ai-r  mi  lli.     inarki-t.      Wirr  i-  -mm-lina'-  ii~i'i| 


Kii,.  .Ml.      \-l».»i...  |.n.  kiTiK  111  ...int.  .if  -I.  Hill  |.i|» 


to  iniTisi-r  till'  .liirnhility  ami  -trmiKth  .1  lln'  packiiiL';  wliil-'  l"  iinTfa-r  tin- 
.■la>tiiity.  an  imIia-riihh.T  .'mv  i-  sonictiim-  iiiMTt.-l.  I"  mlil  to  tiio  lubri.-at- 
inp  property  of  n<hr<lo-  pai-kint'.  it  i-  oftfu  naiiiitarturiMl  with  a  tilliiijt  of  pow- 
ilcre.1  soapstoiie  or  (iraphilo.  A  v.ry  Mi|HTior  kiml  "f  a-h.  -t..-^  iia.'kiiij?  i-oiisisls 
,,f  a-hc-tiK  oji.tli  rolloil  into  any  ilt-ir.'<l  ihi.kni--.  "iili  nil. 1  or  hotwuen  tlio 
lnyor«.  In  a  ^-iniiiar  inannor.  hy  niiitiiiL'  hiyir-  ■  ''  a-hi-t..-  oloili.  a  Hat  pai-kiiif; 
-Koiionilly  calloil  nsh.-liw  aiwl  riM.or  -hi-.tini:  1-  ina.lo.  «hi.-li  oaii  h.-  out  into 
rili;;-  of  any  ^hapo  ami  f..rni  t..  -.ts,.  .1-  a  -niM'rior  ilat  ji.int  pa.-kini.',  in^toa.l 
of  inill-lionrda. 

.\jho>tos  taiK-  ma.li'  in  .  -iiiiilar  way  a-  tho  «licilini:.  oan  .•  l.oni  int..  tlw- 
form  ..I  a  riiip  ami  u-oil  for  tho  -aiiio  piirpo-i'  ■■■■  tlio  -lio.  imtt;  having'  tlio 
aHvat.tnv'o  of  Ipnvins:  no  \va  to  to  tlie  con-iinipr.  Sii.-ii  paokint!-  of  lonil.iiicil 
n«1..»toi  ,tnil  riil.hor  arr>  vor-  miioli  in  n-o.  owitiL'  t.  llii'  ailvaiilau'o  thoy  liav- 
ov,.r  tho  01  liiiary  nsl>o<to-!  ,Mikiii«.  in  hoinsr  iihto  r.-i*tant  to  nioi-tiire  ami 
V  ith«tnmiint'  n  <till  hi-lior  im—iiro.  .\  ^oiallo.l  a-U-tos  i.lock  paoking  is 
inailo  liy  uniting  11  1  niiihir   of  la,\ir<  ..f  a>l..-t..-  oLtli  l.y  nican-  ..f  itnliu-nit.l.or. 
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then  placing  a  Hat  rul,l,er  Lark  cro^swiv.  nf  thr.     I         .■    i     , 

three  sides  l,y  a  eotto,,  cloth    1  '"'■''  "'.    '"^  ^''^'^^  "'  ^I'c  layers  and  coveri,,.- 


%:. 


*""■■  ^-Various  kinds  of  asbestos  packing. 


P-ntin.  a   unirj^'rceTalS^rr  '^^"  ''''  ''  '^  -^  *^- 
packing,  .uitahle  for  wet  or  ,lrv  ^t^nn  a  ''"''  '""''''  ""''"'^^^^^  ^^e 

durahility.  '    ''"""''  ""^  "^'^'"^  ^■'•^"t'.v  to  its  strength  „„,! 


Asbestos  Cloth. 

is  made  into  safet     dro  '  cu  t     !        T^  """'*'  ""'  *'"^'^"^^^'  ^^•^-'■-  ■'"  turn, 
About  1,000  of  these  crtan""        \        T''  '"""""''  '"''"^-  ""^  the  like. 

(at  the  Ilippodro        Ne     York  u  '''''"  *'"  '"^*''^^'  ""«  '"  ^^e  world 

■»e.  Ae«  lork),  as  well  as  nearly  all  the  others,  boi„g  „,ado  of 
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"rifrx,:.::;;:',,;;:: "'-:; :: "- — ' ■  -«>.  *. .. 

.1...  »,niw,„„  „„„„„„„ ,:,::  :::,:-z:i  :::r  -  ,■ :  "--■• 

..  /.r  .1,.  p™,,„,i,.„  „,-  „„,.„,,,, „„  ^.,„„.  ;,'         ■"■■  -;; t,„„  ,„  ,„ 

■i.<T«,.i„Bl,v  „,i.,„i,e  u r  ,.|,.rl,    „.Mi  i  '  '     ."rr,,,,...     A„ 

«..,...„»,,...,„„,.,,,;;::■';;:;;:;;;;;:;- •-^-■;.;;;i^.^;; ,^ 

I         luoving  picture  shows  whi,.h  „re  h.in.r  i,,,,,,,!,,     ,  ,  ,  fl'"">^""l-  -t 

trios.     With   tho  ena,.tme„t   o/    . "  f  -  ""'  "":""'^'r'^  ""  '-'''-'  < " 

plo..nent  of  large  additional  .ua   titi..  '      ""':::""'    ■"•'' '■''   "'^   '■'"- 

since  ther..  is  „„  .material  .o  ,  r".         I  •       -.nT        ■  ""■""'■''^'  '"  ■■'•""''■'•' ^ 

-7^0..  ,.t..p..Hc.a::::;;:t ::!:;- ::•;;:-•  7''^^^^ 

as  asbestos.  "'   ''''"  "■"'  propertv. 

..Jtz:':!:^-.:i-':rt  •;;",""-';  :■■ ' "- '"•""•■  ■■' 

"■■"" '"• —„!;;;;:,;  t:!fz'z  ;:;;::^::!: : ""•','■'' 

or  steamship  owner  to  risk      r,„l,  ,.  ti                 ,                                      ".anufa.-tur.,- 
tos.  the  use^f  which    .     . te. ',         i         '''"'T'  '"" '  '-"  ■•'"'"-  -' 

desire  for  speed-whi;  z.^':,-,^;:^:::::'  ' ' """■  "■ ''-  ■"• ■" 

Another  field  of  hm.  f,,,-    ,s|,e..tn<  ,.'  .,t       i  •  i    i 

:.;!r,r,rvr':;rr,:  r  r,  -'"-"  ,t"'-""-  "-'•■■ 

cult>    of  obtam.ng  a  regular  and  uniform  suppiv  of  cru.le  -..hesto -^     t. 

":;:;.  :rr '-  "• "'""""'  -'  -'■'■  -- -  ^^:-'^ ;-;;:;,: 

hiirhest  en.dp<i  nf  TV,„k'     i  ir-  ,        nn''im>s.     j-or  this  purpose,  only  the 

branch  of  asbestos  manufacture  is  applied.     Suffice  to  sav  that    new    is 
produced  by  the  existing  quarries. 

ConcerninK  the  spinning  of  asbestos  i,  „,ust  be  said  that  there  are  various 
djffionlties  to  he  overcome:  (1)  the  fibre  has  not  sufficient  strength  to  wi  hsta 

e';  n  "^J""  "'"'."7'"'  ^-''  -^  "-"'•  -Ik-  etc..  have  to  be  submitted.  More- 
0.  r  a  ,,ffi  Hy  IS  found  in  preveuti.  .  the  asbestos  fil,res  in  the  thrca.l  from 
slijiping  past  each  other. 

While  fibres  like  those  of  wool.  fi„x.  c  .  have  a  rou.d,  surfa.-e.  the  .»,(,.. 
of  a  single  asbestos  fibre  is  as  smooth  as  that  of  glass  threads;  so  that  in  trving 
to  twist  a  number  of  single  fibres  together  they  slip.  Continuous  stu.lv  of  and 
experimentation  on.  the  n.ture  of  the  asbestos  fibre  have  to  a  certain  extent 
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cvercoine  these  diliiuulties,  nnd  tlie  muiuifacturers  liuve  suoccfltMi  in  tun.ii,_ 
out  a  -intrl.-  asl.estos  thfu.l.  wlii.li.  altlioiinl.  not  woighing  n.or.-  than  an  oun.-. 
per  loo  vards,  is  of  cuiisiilorulile  strciijrth. 

It  may  not  !..•  out  of  \>\acc  to  mention,  that  investinations  nia.lo  hy  vari..,.- 
n>nni.-ii.alitiM  in  the  United  States  regarding  the  >*nfety  drop  curtains  suppo-.l 
to  have  heen  made  of  ashcstos  have  ^ho^vn  tliat  in  many  cases,  very  little  asliesto^ 
«as  used  in  their  construction,  and  that  the  materials  employed  w.'re  found  tu 
have  liecn  heavy  jute,  linen  or  cotton  sheeting,  or  canvas. 

(!arn.ent3  made  of  asl.est.i-  clotii  ar.'  used  as  a  protection  against  fire,  au.'i 
also  against  injuries  from  acids.  As  to  the  former  application,  while  its  adop- 
tion on  account  of  the  great  expense  inv,>lved  is  not  likely  to  he  effected  f  r 
general  use  hy  fire  .lepartnu-nt- ;  at  lea-t  two  men  should  he  provided  with  a-hes- 
t03  suits,  to  eiuihle  them  to  enter  l.urniuK  l.uildings  in  case  of  necessity,  riiose 
ashctos  suits  for  firemen  are  provided  with  ashe>tos  masks,  which  not  only 
protect  the  face,  hut  also  the  smoke  respirators. 

A  complete  ashestos  fireman's  suit  consists  of  a  pair  of  strong  boots  pr.- 
teete.1  hy  an  iron  sole-   tshestos  trousers  and  gaiters,  pocket,  apron,  gloves,  ma^k. 

and  head  gear. 

Several  tests  were  made  recently  in  London  before  a  Commission  at  the 
instigation  of  the  Association  of  London  Dyers  and  Cleaners,  who  have  con- 
stantly to  guard  against  fire  hazards  of  a  very  serious  nature. 

The  objective  of  the  tests  is  given  as  follows;— 

To  ascertain  the  effect  of  the  application  of  asbestos  cloths,  sand,  and  steam, 
upon  petrol  and  various  burning  >naterials;  but  princip;dly  upon  burning  petrol: 
and  more  particularly  under  conditions  which  would  be  met  in  processes  em- 
ployed on  the  premises  of  dyers  and  cleai.ers. 

The  following  is  a  summary  of  the  results  of  the  tests  by  the  Committee  :- 

The  tests  demonstrated  the  complete  efficiency  of  asbestos  cloths  in  puttmL' 
cut  burning  spirit  vapour.  In  the  case  of  burn.nt  materials  it  was  demonstrated 
that  asbestos  cloths  could  be  «f  use  in  .-oufining  fire  until  other  appliances  were 

brought  into  play. 

>fote.— The  efficieney  of  sand  was  demonstrated  where  it  can  be  employe.! 
to  soak  up  spirit— the  vapour  of  which  is  ignited. 

The  efficiency  of  steam,  as  applied,  was  demonstrated  where  a  building  in 
which  the  fire  is  bur"   ng  can  be  closed  up',  so  as  to  exclude  as  much  draught  a- 

possible. 

As  to  the  lesson  of  the  tests,  Mr.  Percy  Collins,  one  of  the  members  ot  tlir 
Coimnission.  uriting  on  the  subject,  says  in  his  ble:— 

'The   application   of   the    asbestos   cloth-    was   certainly   effective,    ami 

fullv  demonstrated   their  great   utility   in   subduing  fires   caused  by   spin! 

vapour     Thev  showed  that  where  trade  processes  need  the  employment  of  a 

volatile  spirit,  these  asbestos  cloths  form  a  most  valuable  first-aid  appliance. 

Asbestos  Eope  and  Yam. 

Fireproof  asbestos  ropes   in   use   in   fire  departments   are  generally  of   t« 
kinds :  one  entirely  of  asbestos,  the  other  with  a  core  of  steel  wire  which  greatl  v 
.■>dda  to  its  strength. 
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J"   rope,   weight   ahoiit    10   pdiiii.ls   per    lOU   feet. 

i"   rope,   wi'igiit    about    :.><»   |>o\iimIs   per    I'Mi   feet. 

1"     rope,   wi'ight    about    In   poiiiid-i   per   10(»   feet. 


li"   roiie.    weight 


out     7<l     pOllIM 


per    HHt   feet. 


The  wire  I'ore  does  not  lualcTially  im-rea'^c  tiie  weight. 

The  ropes  are  by  no  means  heavy,  are  very  -trong,  and  ean  lie  conveniently 
used  as  li.'e  line^.     They  are  not  slipp.-ry,  and  are  not  injured  by  water. 

Asbestos  yarn  is  now  n  staple  artiele  in  the  niaiiufarturing  of  a-be>tos 
goods.  Messrs.  Keasbey  and  Mattiso!i.  of  Ambler.  I'a..  T.S.A..  produeo  a  |uire 
asbestos  yarn  weighing  all  the  way  from  :;o(>  to  ].S<»0  yards  to  the  pound. 

Ashestos  Twine  for  laboratory  uoik.— This  i^  a  -tron-.  hard-tinidied.  three- 
strand  twine,  about  ,',;"  diameter.  It  i-  Hiv  and  aeid-proof.  and  it-^  u~e~  are 
similar  to  those  of  asbestos  eord. 

Asbestos  Sewing  Twine.— X  very  fine,  strong,  fini-hed  twine,  used  for  sow- 
ing asbestos  cloth,  and  for  binding  materials  expo-,..!  to  the  action  of  fire  or 
acids;  also  for  philosophb^al  and  ehemieal  apparatu-.  It  is  aNo  adapted  for 
insulating  electric  wires,  etc. 

Ashestos  Incandescent  hunp  77nr-i,/.— ( 'omposeil  of  pure  asbe-tos  fibres, 
fomed  into  a  very  fine  thread,  po^se-ing  a  high  degree  of  tensile  strength, 
specially  adapted  for  su.ii.Miding  ineande-.-eut  laniii  mantle^,  holding  metals 
subjected  to  acid  baths,  etc. 

Asbestos  as  an  Insulating  Material. 

Non-heat-conducting  roverlim  for  applieation  to  steam  pipes,  boilers,  and 
all  heated  surfaces,  from  which  it  i~  de-ired  to  prev.uit  radiation,  are  manufac- 
tured to  the  e.xtent  of  many  million-  of  feet,  each  year.  These  an;  composed 
cither  entirely  or  in  part  of  aslu-to.  fibre,  of  varying  degrees  of  -luality.  Mag- 
nesia coverings,  it  is  true,  are  the  > epte.l  type  of  covering-<>ommand.ng  the 

highest  degree  of  efficiency-y..t  even  in  the  mat.ufacture  of  these,  from  10  to 
15  per  cent  of  long  asbestos  fibre  i-  necessarily  used  as  a  binder;  while  on  the 
other  hand,  non-heat-conducting  asbestos  coverings  for  steam  pipes  and  boilers 
are  manufactured,  conM>ting  of  asln'stos  fibre  alone.     The  coverings  applied  to 
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til.-  sti'ii.M   pipiiik'   uii.lrni.Mth   .1111-   Min.l.ni  iMilway   ^l,.,.|.ln-   miM   pMi-loiir  cur- 
hnow.i  tc'liniciilly  in  ■  triiii.-|'i|"' ' '-"Mniit;     -nr  ,',,i,ipo-r.l  of  pur,-  asl.r-tos  tll>n 

niul  M.rh  covering'-  will  ,1..m1,|1,-  .■■.i.tir Im  !„■  ,.|,M.l..,vr.l  wliii,.  .'n,,]   i^  l,i|.:...| 


Ki...  :>■<■   -A^licHt^M  air  I'll  »i.iiiii  |ii|»' ciiviriii>!. 

A-l..-t..  i^  u-'il  in  viirinii-  u;i.v-  l'..r  the  iMirpo-r  ot  pivvculitiu'  llie  r^i'li;. 
tioM  of  hvM  <v,„u  pip,-.  iM.iIrr-.  tiHik-.  vU:  .\<  an  iii-iilatin-  matorial.  il  i- 
rliu.iic.l  t.i  1.C  Mip.>ri..i-  t..  iim-t  <.l'  llir  -iIht  non-ui.,lu.-tiii-  materials:  (I)  1"- 
.•au?o  of  its  capiiLilily  nf  iv-i-tin-  lic-at :  an.l  ( .' i  iKcau-.'.  Immmi;-  tiUrou-.  it  a.l 
liorcs  Letter  to  s.nnuil,  siirfac-  than  >h>  pow,l..r,v  Mili.tanc,.-.  \n.n..rous  varie- 
ties of  pipe  and  l.oilrr  e,,verin.--  are  nn  tile  markc-t.  and  the  lar-e  nund.er  oi 
eonipaiiios  who  make  tlii-  .'hi"  of  niannfaetuiv  a  >i>eeialty  is  .•videnee  of  the  Coi.i- 
iiiereial  importance  thi~  article  ha-  attained   in  the  I'liited  State-. 

The   n-o  of  a-he-to-   for  fdtinir  purpo-.-.   rnns   throndi  a   lar-e   niiiuher  ol 

, liiications.     •  Fihre    felt-."    a<    th.-y    .ar,'    techni<Mlly    styled,    are     eoniposed    of 

IHire   ashestos   Hhre.   and    are   used    in    larK'e   .puintitie-  for    insnlating   the  heat 
radiating   surface-   of   auton.ohiles.    particularly    the    -team    driven    motor   ear-: 

around  small  pipe-; 


iipp 


,<hile  the  felts  are  very  penerally  employed 

the  insulation  of  electric  -cvice  wire-;  and  the  manufa<-tiire  ( 
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loss   is   redtieed   to   about   one-fourth  of   that   amount. 
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T  vt>ar.     Other  experiments 
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i>t  always  be  had  for  -o  low  a  price  as  tiiat  mentioned. 
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Tliis  iMciin-:    ill    Saviiiu'   in   ''"-t   "I    Incl. 

(  l' )    InrriM-c   •■(   |M.\\rr   mihI    nciici-al   I'llii-inu-y. 

i:'.  I    Kciliiii'il  ti  iii|prialiirr  ami  ltimIiT  i-Mini'Mi-t   in  -iirn.inHliii;: 
atinospluTt>. 
In   ra<-l,  iN.iVi-  -ati-l'a.  I'Tv  rc-iih-  Iriiiii  aii>   -Irani  plan'. 


Kh. 


.\sli.-t..s  liiilKIl.-i:i  nip.' '•■v.-niiu. 


Furth,.,-,  it   mn.l  U    nnunil  .-r,..!  that   tl:.'  L-  \->    ra.iial  i"n   va.-i,-  ar,-,,nlinK 
to    the    sui-t'a.-r    .■xpi.-nl.    -mlI    liu-    ,litTrnai.T    in    t.-mp.Tatuiv   i.,-tw,.ai    th.:'    lu„ 

l.odics.     Tl..'  .-..nilfn-ation  wlilrli   taUi-  |.h in  a  >U-.uu  pip,-  Im-  tw  very  mt- 

ious  foaturos:  H)  if  it  W'  rarri.-.l  inm  th-  .■>  liti-liT,  a  -ri„u-^  l,r.Mk.l.,wn  .nay 
n--ult:  and  (ii  •  must  U-  l-nu'  in  min.l  that  nnly  aKmit  .,nf.-l,.ntli  ..f  tin-  licat 
oTicrpy  ill  tlie  t.Mni  i-  availal.l.-  iV.r  imMluriiiii  P-wor.  .-oiwoqu.'ntly  every  miit 
In.t  liv  nuliatiiHi  fi-nm  a  -ti'ain  pipr  leailini:'  t"  an  ensxiii.  .  na-an^  llie  1..-  ■■(  ten 
tinie=  n^  mnei:  heat  fpnii  the  .-al  humt.  Thi^  may  ai.p.ar  enonno.H.  la,t  ,t  is 
nevertheless  true,  and  even  much  mure  so  in  the  <-.,<.  of  the  eoMinioner  typo  of 
en-ines;  l.eoaii-^e   in  tlu-e.  the  availahlo  part  of  the  heat   i.  often   ..'t  over  <.ne- 


■.:^\4iiir„„*pr.*^iKi^'Sj,- 
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IWf.inrtli  imrt  ..f  ti,r  uliMr.  In  -url,  ,•„-.-  it  i-  :.■•  unru,n>u..M  .l.iuK  to  lin.l 
„„.•  liMf  ..t  il„.  r..:il  tlip.uii  ;iuii.v,  l,.v  iill..wiMK  tin'  1m.i1,i-  im.l  -I.Min  pi|ies  t..  n- 
iij^iiii  iiii|iriitiTtf(l. 

A   vrrv    |,nicticMl    h-t   I..   :iMMTt;nii   lli.'   I--   -I'   IhmI    fr",,,    in v.-iv.l   sUmh, 

|,i|.r-    ilinl    tlln-r   .-nv.MT,!    ullll    M-l..-t.,-    ,M,V,Tn,U-    Uil l.lllclr.l    l.V    L.    A.    I'l-U.l, 

S„i.-,-ii,t.ii.l,nt,   an.l   Chirf    Ki.mi r   S..M.1...   ,4  ll„.    ILirtfonl   r.rprt   CouM'in.v. 

villi  llic  I'ill.iuiiit;  n-ull-:-- 


A    I Ill    liaviii}.'   II    very    im'Ii    lriii|iiT;ilinT    miu 


iTc   from   ilniiik'l't"   or   air 


ci.riv,,!-  was  m^Icm-LmI,  .•!.,-,.  I,,  ll,.'  I.oil.r-.  wlirro  >toai.i  M  1'.'  taken   from  ili 

top  of   llio   liiMiii    pipo.  ami    froc   fi'Mi,,   ual.r  ol    oomini-atioii. 

A  Miilal.lr  »o-rl  coiiiuTlo.l  t..  l-.'H  nmiiinK'  iVol  of  1"  -loam  pipo  was  ari-am;<"l 
to  -ollirt  th..  wai..r  of  ,-,.,Mlon-alio„.  A  -liovt  -i  .-.ion  of  iho  pip-  was  ,.iicloso,l  in 
,1  suitnl.lp  liox.  wit!  ,  ula-  in  tho  m,|o  f..r  tlio  purpo-  of  roa.iiim'  the  n-e  ui 
trmporatiir.'.   a-   iii'l^'     lo.l    l.v    a    lliorm..m.'l.T   ph I    tliciviii. 


Km.  5k.  —  A8b<-!ftot<  fi'lt  ^. 
Steam  was  first  blown  tliroiitch  tl.e  pip.-        !               -•   ""til  ''"'''  »»■'•'-•  freo 
from  tlip  wat.r  of  lonsatioi. :    whi.-h  was  ,                   n.-atinp  the  pipe  and  re- 
reiver.     The  vnlve  vas   tlion   .■lo„.,l.    lu  hour   trials  wore   nnule.   ami   the  «ater 
carefully  colleeted  ami  w..iwh..l-wilh  the  follow injr  results:— 

N.,.  1.  N...  ■-'.  N...  H 

7',(  77  H*i  ixniii'!- 

.\vcr!ini'  stfalii-pp«»ar.' ,.,,  7,)  ,1,.^,,.,.,.^ 

A\Hrair<-t.inpinitai...t  r<».iii           j^..  ^^  I07  d^Kr.-- 

.\v.t:iK'' t.lnl»ranio- ot  iH.x ^..,  .,^,  4^  ,,„|,„|^ 

Will,  r  I'oiiilciiscd 

Eaeh  trial  as  given  ahove.  was  for  HI  hour-:  Vlo  feet  of  li"  J.ipe;  No.  1 
pipe  uneovered:  Xo.  i  pipe  eovered  with  ashestos;  Xo.  I!  pipe  euvore.l  with  plas- 
tic material. 
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It   will   I..-   -i>cii   l'r..i,i   ill.'   ill. A.',    ill..'    til..   !    --    '■•■      ra.li.iti...!   :;r..iiU    .\ U 

tliat   usuallv   e.-tim:itr,|    l..r    iih.-..v.iv.|    pip.-;    !•    t    't    nnrcr-    \.r\    «.ll    Hitli    tli.' 
triiils    liiailc    upon    iiKH'liin.-    .-iiiTv  .ml;    liiifli    -'•  uii    pr.--'ir.-.      1  I...    -:i\ii.::    1^ 

.■..vcrini,'  tl"'  I'iiw-  '-^  "•'''>'  -iil  i-l'ii'-l"rv  i<'i.|   ii.   ili.^  n.l   trial  tli.'  t.  iiip.T;.!  mi-.. 

ii    tlio  ciicli.x'tl  l.i.x  W11-.  lilt  litlli.  I.iuli.r  tluiii  tliat  ■•I   llu-  r.i'.iM, 

On  llic  ai'i-cMipiiMvilii.'  i-h.'irt  i  I- iL'.  •'■'•'i  tlic.  railial  i..ii  lia-  Li'i'ii  taUcu  a-  .'  T'. 
Ti.T.r..  per  Mpinn.  l'....t  i.f  li.'atiiii.'  -nrla.-.'  ..I'  l.ar..  pip.-  p.  r  li.  ur.  t..r  ra.  h  lali 
rcnlifit   ilfuMTi'   ..f   .litT.Ti'i!:'c   1..IW..I1    ill.'   I.  iiipiTaiun    ..l'    lli.-   -l.ain    in    lli.    pip.' 


1 — 'i  "I i       r 

chart  for  calculating  ditference  in  loss  between 
bare:  and  asbestos  covered  pipe 


•  -   Part  "         -'  •*         

Ki...  .".'.I. 
an      tluit  of  the  air  uut>i.lo  it.'      Tlii-  ti^nnv  i-  pr..l.al.lv   a   luiniMiuni:   it   parti.-u- 
larlv   rofcrs  to  prL.s>un;-«  ..f  1.-^  tl.an    Umi  p..uu.l-.  aii.l  ha-  I  ,-„  arriv,.,!  at  ali.r 

i-onsiJuriiin    avaihihk'    .lata.     A   :-tra...    v^-mv-    piv-mv    ..f    I nn.l-    ..n.l    an 

average  air  pressure  ul  77     V  liav.-  lueii  tak.n. 

The  e<iuivaleut  eon.leii-ati..n  per  s.piare  f....t  ..f  l.an-  i,i|..-  per  li..ur  n.^j 
pou.i.l  of  steam  arrive.l  at  a>  toU.-.v-:  -fau.  .-au...  pn-inv.  Inn  p..,n,.l-  p.r 
square  ii.eh :  teini>erature  ..f  steam  at  al.nve  pre-ure-.  :;:;>  1':  av.rati.'  t.ni- 
rerature  of  air.  77^  V :  .lifferen.v.  J.il  F;  1..-  p.T  -quar,.  l„.,t  p,T  la.nr 
=^i'Cl  X  2-75— 717  B.T.r. 


1  Ab-tract  of  au   ort.cle  by   W.   K.   De^enhanlt   n,   tli..  •  Monthly   Jour.uil  '  ..t   tl,« 
Chamber  of  Mmes  of  Western  Australia,  June  .ill,  l.«M. 
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.1    mI    «;il«r    lit    a    !•  iiiiKTiituri,'  ol  ;i:i 


lilt' 


-I. '.111. 


M.r.i 


■|1m 


I. -re, 


tlu! 


l-y 


('unili'iis.i 


tiuii    pt: 


r  sciiian;  t'dot   of   I'ure  pip"'   pi'i'   li'iiir 


p>MIIl> 


Th: 


Imi-iii- 


lliu  l>: 


)ii>is  l(ir  const 


tructiiig  tliu  lull  liiif  pl(.tliiiK»  in  ll'i)  cliurl. 


Willi     ii>.1.<hIi.s(:ovit.m1     ^tciiiii    pip' 


llu>     I" 


!■: 


1 Ifii-iilh.tl     in.iv      I" 


taken  us  oiie-foiirtli  tliat  uf  u  ^iiiiilur  iin'-ivci 
tliiit  the  ilolted  line  piottiiifn  luive  I  eeli  nimle. 


■d  Mirlii.' 


.1    it   is  nil 


tlii- 


li.v   tnUiiii?  iiM.v  iif  the  -i/es  of  >tiiiiii   pipi-  iii' 


nnti': 


lur 


lellL'lll     to    the    cori-e-polnliTIK     ill>-ei--ie     tor    pi'lll 


.1    fc.lh.uill-    ll 

it'    Titeaiii 


111  iir.  the  ilitterciiee  im 


l,i,s 


lictweeii  liiire  am 


I  a-lie-to 


lU 


LTeil  liipiiik' 


lost     .( 
II  rcaili 


h.-  I 


iiTCrlVeM 


111'  plotting-  I'Uli 


he  tak 


(•11  mil.v  a>  a 


ppro.xiiiiate;  liiit  should  mim 


iiidie.ite   ill  aii.v  parlu'iiliir 


ll    ~tiMiii   pipiim,   wlietliei'   a 


■r   iiive-itiLlii 


tioii  would  he  jii'^titied. 

The  eoiiim.iii   \va>    of  pivvi'iitina  the   nidialimi   of  heat   from  pipes  h.uler- 
ete.,  i-,  to  mix  loo-e  a-he-ti.>  lihve,  after  fieeiiiif  it  fairly  well  from  stone  ud-iiix 
tures   with   other  materials   wliieli  either  serve   to   iii.Teaso   the   nou-.'onduetiiiL' 
qualities  of  a>l.estos  or  to  make  the  eoiiiposition  adhere  hetter  to  the  surfaeo  < 
tho  pipes.     Such  u  mixture   made   into  u   uniform  pa^to  with  water,   is  laid  o-, 
smoothly   hy  moans  of  a  trowel   as  a   thin  coveriiii?  around   the  pipe.     Severn! 
layers  nro  usually  put  on,  allowiiin  eaeh  to  dry  tliorouKhly  I  efore  the  next   i- 
applied.     To  finish  -ff.  canvas  or  oil-el.itli   is  used,  which  luvveiits  the  covcriiiL- 
from  fallin;-  oti,  should  it  become  cracked  in  the  course  of  time. 

The  Canadian  .\shestos  rompany  manufactures  ac  ashmos  cement  com- 
posed of  90  per  cent  of  asbestos  til. re:  which  forms  a  light  porous  cov.M-iii-'. 
partakint,'  of  the  nature  of  a  felt  and  .•.niciit,  and  is  applied  while  heated  to  tl.' 
boiler  or  pipe  surfacoa. 


^sar""^ 


~^  -  .*^a; 


Kiii.  IW.     AsU'stos  ci'iiit-nt  :ip|ili.il  to  steiini  pipe'. 

Another  mode  for  using  asbestos  for  covering  pipes  \%  effected  by  forming 
into  sectional  pieces,  which  are  placed  on  the  pipes  and  connected  by  means  i 
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ir  >ii  h;iuiU  "r  r:iii\a-   '  !•  c'.  :.■«   .       I  hi-  hhhI.'  ..|'  a|.|'l\  ink'  .; -I ■••-(..,  |i:h  tli.'  iii.iqui 
mlvillltnt."'   lli't    ''lllv    "I'   hrihll  tM-ilv   put    ..n    an.i    t:\Uf\i   nil    lli,'    lill.r.;    I. lit    llii'    -.11111 


CDVi.'iiiii;    riiiiv 
picrc  <  iif  mid 


ll-l-.l      I.T      .1      c.iM-l.lcl-:! 


I.I,.  i.Mi-ii,  ,,r  I 


I  (■•ivi  I'liiL'  :iri'   !iM 


I.-  t..  fit   ,.|l  . 


Ill"',      ^t lal 

.    II  il  otlii-r 


1-|.     I.I       A-'-  -t—  •■  ll 

'I  he   -i'i-tii.ii:il    {i!|.i viTiiii;,   a-    ilhi-tiMt.-il    in    Kiir.   tin,   i^   I'liiiiii.i-.-.l   nl    u 

iii'.iihii.il  ii-l.c-tr.^  n.rc  \"  thirk,  nil. I   \"  ..!'  i-..rni-:iti'.l  u...'!  Irlt;  uhi.'h  hiii.U  tli.' 

I ililcil    portion,    iiiiikiiitf    it    t..iii;li    an. I    .lin'al.l.-.     'I'lii-    t'.irin    ..f   i'..ii^iniiii..ii 

tniikcs  nil  exrolloiit  iioii-ci.niliii-ti.r. 

On  larpiT  siirl'ai-c-.  it  i>  hrttiM-  t..  i-iit  t'r..iii  a  «hi...t  .)t  1"  lino  Irlt.  iiillirifiit 
to  rovrr  flip  iron,  ni  il  ,  I'.ct  i\  iriiiir  llir  -aim-.  1..  partly  lini-li  u  iih  a-h.-i.u  .x-ni'Mit 
in  two  oont-i.     I  l'"i._'.  •!■'!  i. 


mW  BROOKS 

■WW  "^VJ-^,^-^ 

r 

Ki...  '■.-.  A-'',  -t..-  r...ihiiir  f.  It 


y!movable  Boiler  Covering. 

'riir.iujrliout  the  n..ii-ri\  ilizc'      orl.l,  uIhto  tlif  loi-i.inotivo  pi'iaii  .ilc-  :i>  \•■■ 
luhaii.'p  Knard  of  oivili/.atii.ii,  v  ciiiiinos  imist  he  protLcti'.!  from  I..--  ..f  iieat 

ami  tlie  ('.Kcessivo  .•i.ii-iiiiipti..n  ..f  .'..a!  ..r  uniul.  This  i:=  .L.tio  hy  hlankitint' 
tho  ciiiriiip  with  a^he^to^  iiialtrt,'<-o-i:  tirm.  liiriit  -truuturt;-.  ma.lo  <)f  a:*li.'«'. 
I'l.'th,  ami  stuffed  with  asbo-tos  tihro^;  -in.'.-  -ii.'li  clothiiipr  is  toiii?h  an.l  firm. 
11. ay  be  oasily  liatidlod.  rcimiv..il  fi.r  ri'pairs  r.,  ^tay  liolt^.  cruwu  sheets,  i  ••■..  aii-l 
re-applied  by  unikilli'il  labnur.  witlmut  injury  to  tho  fal.ri--.  Tu  Tii'lia.  aial 
throu^-liout  tho   East  goiii. rally,   all  l..oi.tu.)tivo-   ar..   o..v.to.1   with   nialtressos  or 
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mr. 


MM^M 


2«0 

'.■lutllililf'    11-    It    it    callr.l,    .nn^i-liliU    «IioIIn    ..;    i,,l..-l..-.       Ill    llh'    I    u:U:.    M.ll. 
uiM   Ci.iiii.lii,  11,   «rll   11*  ill   <lr-»t   Britain,   -.rii.'   ::.,<>'"'  t miliN-   »<■>•   "■■«    " 

MTvi.T,   .■..MTl'.l    Hilll    •    Mlllillr-ia    LilHuilll.'-.'     i:.    IHT   '■•'H'    "f    "I'i'll    '■""1-i't-    "I     l""> 

B^lKMt"'*  tilirr'. 

Til.'   .\>l..''ln-i  Cov.TiMif,   niai     lai'tiiiv.i   l.y   tli.'  .I..|,„.    Mimvil'.'  rompun.v.  m! 

N,.«    Vntk.   i«   ina.l.'  «<   -u -iv-   l.iv.T-   .if  plain   ami  .•..rriiifat.' I   a^i.-t.-   t-!l 

„liic-l     ..n   a. int   ..f  tl..'  miin.Tnn-  air  ■■.lU  tlm-  |.ri.ilii.-.'.l.  .tTi-.tiiallv  prrunt- 

rniliiit  i"M   1 1'  iif.  •••'*• 


Kn..  •>;(.     A»t"»ti'i«i'fiiii'iit  iiiipli.-il  "II  l«iil'ri. 

Ashcsfn.H  Ccim-nl  t'llllii'j.     Tlii-  f.'llin^'  i-  P"-f'l  "I'  a-li.-t.-  lil.r.',  iiifu- 

orinl  cartli.  an.l  n  conifntiiiK  r.mip.ain.l.     It    i-  appli.M   willi   a  irnwd   tu  stoam 
pip.-.  ("•iliT'^.  I'll'.,  uliili'  luMti'il.     (  Kii;.  '^ili 


Kh..  lit.     .\^-l»r.t.i-  .■.  iiinit  iippli.il  i,u  iH.ilir-". 

The  expansion  nml  contractini  of  larsc  ^hort  melal  -<urfa.'.;s  arc  often  ^ 
prcat  as  to  injure  pure  i-t'im-nt  fovcrincs.  In  placing  nilicsto-  felt  :^licets  ne.\' 
to  the  iron,  however,  thi-;  Jiffienlty  is  entirely  ovc>reoine.     For  pressures  of  12" 


^%* 


Mil-  <■„„„,„„>:   tir-    ,„xt   t..   ,i,.     ,r ,. j  ■   a-U-w,,.  f„l,   .|,....t„u,  u,r,    ,|., 

f.ilii,.  ,.M,   ll,,.|,  .■,,v,.r   «itli   liM-l,   Hif,.  Mfi.l   !;,:,-},   „:r|,    y  ,.,uf  ,.f  ,v.h.-.,i. 


■'"■'"■''"  •'/""'■■■  ■>.  Til.  -„l,i,.,-i  ,,r  .■,,v,.n„l.'  -f,.;u„  I,,., 1.1-  .IM.I  i.ru.- 
fiiv^i!  liritiiiri  ha-  l,...i,  l,r..„:;ht  int.,  -!..■,■, al  |,r..„,i,i,.ri.,.  I,v  t|„.  nil-  ^^!  lli-  l!(,anl 
of  YnLlf.  ill  L,ii,|,,ii.  h,  III-  -tr— I  tli;'t  all  -l-aiN  |h|«.-  an. I  l...il,-i-  ,.i  marii,,. 
eii(riii->  sluill  1„.  t-M.-.j  al  — rtiiii.  iiil-rval-  l.v  livlrauli.-  |.n  — mv.  t..  .l.,.||.|-  tl„^ 
workiiiu'  pr-siir-.  |;...-,,r,.  ir-tiiiir  lli-  |.i|.,,  aii.i  l...il,.r-.  tli.^  .'..v-i-  ii,i..i  I,.,  n- 
lii'.v.-,l.      This    nilf    p.. II, I-    I.,    rli,.    .|.-iiMl,i|iiv    .,1    pr.ilu.'in-   sati-fa 't.-'v    r  .n-^ 

nl.I..   l...il-r  nil.;   pip. v-rii,--.     Tl„.    i.l.-a   ..(   „ial.ih-   ,|.iih-   .,r  matiiv- ■-   .-...i,- 

poso.l    .if    asl,..^t..-    .-1.     Ii    till.'.l    ,„     .|,itr..|    uilli    ii..ii.,-.,ii.i,i,.ti,|..'    mat.  rial    i,    i,..t 
ncvv;  for  this  wns  .j.  ,    I  ..,„|,,i,  a-  .-ai-lv   a-   ls>.-,.      l!,it  lli..  »ay   in  ulii..|i  tli.-.. 

quilts  nr  nuif'ro«s,.s  ^  pn.|..ii'.-.l   ua-  -..in.'ulial  .l..|. -liv.-.  a-  tl,.-  tll.r-  „r  ..tli.T 

linitpriii!   Hi'!,    ul.l'h    V   w,.iv  til!,   I    -liin,    |   ||,    p,,-iii,,n:   tli,.   r.-iilt    l.-'iiiL-.   lliiit 


Ki.. 


'....  — A-t>.^to-  \\ir.-.i  iiiiitti.-"  f-.r  c.iv.  iinu  l-.il.  r-.,  .  tc, 
some  parts  of  tli.-  nialln— .  l.-.-am..  -Il.U  ■.!,  and  ..ili.r  part-  .-inptv, 
fe.^'ts  liavp  '  --eii   rciM..v.'cl.  iiinl   ih..  iiiatli----..s  a-   tlu'.y  ar.-   ii-w  nu 
7nftR — _4j 
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.'sp.'fially 
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for  modern  war.|,ii,>  -aro  otToctiv..  an,l  AurMr.  Tlio  wuiKht  n(  tl.is  oovori,,..- 
is  only  IJ  pounds  to  the  squuro  foot:  is  easily  upplicl.  and  n...y  bo  romovcl 
and  replaced  without  troulile. 

It  is  ini.do  in  Mocks  ..f  standard  si/o  0"  x  •",«",  and  l"  tlii.'U,  upwards.  Tlh- 
nietliod  of  appli.'ali(,n  is  very  sin.pl.-.  as  ran  l.o  soen  l.y  refercnoo  to  Fig.  •!.■,. 
Wires  are  passcl  around  the  l.nilor  at  about  i"  from  the  ends  of  every  rourse  ..1 
blocks.  -V  special  Tdiook  or  fasteniui;  unga^'es  tiie  wires,  and  the  blocks  arr 
slipped  under  the  hook,  which  hol.ls  tlain  linnly  in  place.  This  method  ni 
fa-^teniuR  permits  the  r.-moval,  wh.-n  n.-ccssary.  of  a  single  blo,-k.  without  dis- 
turbing the  others. 

Asbestos  Mill-board. 
Manufactured  into  mill-boar.l,  a-1  c-to-  liud-  a  variety  of  u-c^.  The  mill- 
hoard  servos  as  a  joint  packing  for  steam  pipes,  cylinder  covers,  steam  ch.-t 
covers,  etc.,  and  is  greatly  appreciated  for  it>  .lurahility,  economy,  and  chauh- 
iiess.  It  will  adapt  itself  to  u.icvcn  -urfaces  and  forms  a  perfectly  tight  joint. 
which,  with  very  little  <-are,  can  be  removed  and  replaced  without  injury.  For 
special  purposcs-<.>spiM'ially  when  there  i,  nmch  water  in  the  -team  pipe- 
asbestos  mill-hoard  can,  l.y  sp.K  ial  treatui.'ut.  bo  made  perfectly  waterproof.  As- 
iK^stos  mill-board  is  also  used  for  other  purposes,  such  as  th  construction  of 
fireproof  deed  boxes,  etc.     ( !•  ig.  <>i). 


Kill.  I'lT.  —  .\«b«'stos  luill-lKjunl. 

The  niaiiufacto",.  of  ii.-!:c-t..s  mill-board  is  somewhat  -iniilar  to  that  ol 
ordinary  cardboard.  In  the  works  of  the  United  A-bc.tos  Coini-any.  London, 
the  asbo-^tos  fibre,  after  some  preliminary  treatment,  is  run  with  water  into  tli. 
tniik^^  ..f  beating  .■ugines.  F.acli  of  these  tanks  i-^  iirovide.l  with  a  rotatiii:- 
beater.  which  maintains  a  thorough  circulation,  taking  up  the  fibre,  opeuimr  an.: 
drawing  it  out.  and  then  scndin'.'  it  forward  to  he  soaked  for  a  time  until  i' 
comes  round  again  to  the  beater.     The  binding  ingredient-  are  here  added  aif' 
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niill-lp.i,nM  .>!•  papor  mncliiiii';  wImtc  it  i-  k.'pt  in  a  state  ol  a>;itati..ii  until  (irad- 
uallj-   .Iravvii    olf.     'I'll.'   watri-   pa-.-    ll.r..ii-li   a    liiu'   uiiT   ^'au/r   uii    a   i-,-v..Imii- 
.•yliii.lcr.   leaviii;;-   a   thin   eoatiiii;  ul'   pulp   nu    th..'  .•vUilLt.       I'iii^    i-   lln.'u    'ran- 
IcrnM    l.y    iiiraii^    ot'    a;i    uimIK—    \<i\ud    lu    a    mvoiuI    rolatiui;    .aIIimI.!-,   v  Ii,t,;    it 

gra.h.all.v    a.-cuuiiilalfs    until    ll.r   .|r-iiv.|    tliirkhc-^-    lia-     1 u     i-.-a.li.:,l.      It     i- 

hiiall.v  cnt  iii-r(i>s  iiiiil  r<-nio\f,l   in   llir  tMiin   nf  a   -  piarc  -lict   ■■!    n.ill  I  Manl.     A-. 

thu  sheets  contain  a  lurt'e  pereenla- '  in..i~tniv,  they  are  lasl   phn-,-,!  Inuoen 

fcheets  ol'  zinc  an.l  pas-.-.l  uialiT  ii\(lraiili<-  pn—ure.  then  Inm-   ,11  'Iniiif,'  moms, 
where  the  linal   pn-Mire   is  upplie.l.  the  e.li-'e-.  tiinune,!.  an.l   ihev   an-  th,n   ready 

lor  the  market. 

In    this    proc-es-    the   ehemieal   eonipn-iliun    ..I    ihe   a-l.e-tus    nnaer-..e,    little 
ir  any  ehaufiv,  aial  wiili  the  I'.vepth.n  ..I'  Ihe  l.lh.liia:  nialniaK  uhirh  have  l.eeii 

a.l.led,   ehemieal    anal>-i-    -h"«.    ihi'   ( ipuMiieii    ..I    the   he-^l   mill-hoanls    to   he 

I^raetieaily  tlie  sanu'  a-  the  tihre  I  rem  uhieh  ihey  are  made. 


It  will  he  oh>erveil 
that  iHplhin.n-  wonld  he  i-a-i<r  than  to  adulterate  mill-hoard  pulp  while  in  the 
hfating  eiiL'in,-.  and  a~  a   mailer  of  laet   laii;e  ,|Nantili..s  of  .■hina-ela>.  and  ..ther 

iL'Sredients,  are   n-ed  h,\    -on,,,  mannfaeturers   in   this  pro< It  lia,  the  etleet. 

not  only  >■!   inerea-ln:;  the  wei;;ht.  hut  al-o  of  redueim;  the  eo-t,  to  the  d.trimeiii. 
however,  of   the  linisla'd  artic-le. 

.\  patent  ha-  heen  granted  to  T.  11.  Ihl  ot-on.  Ka-t  ( ir.'enu  ieh  :  and  K.    Mel 
drum,  I'.laehhealh.  Kngland.  e,,vering  a  pro,-e-s  for  the  nnmufaetnre  of  milM,..ard 
ashestos  Hhrc.'     The  nuiin  feature-  of  thi-  patented  arliel,.  av  a-  f..ll..u-;    - 

Ashestos  of  i"  to  -2"  ion^r  (loo  pouial-i  is  thoroughly  mixed  in  a  heating 
maehine  with  a  ma-ne-ium  ehlorid.'  -oluilon.  l.avin-  a  -|>e.Mti,-  gravity  1  ■!>.'.  to 
1..")  (^.".O  to  .".oO  gallon-).  Finely  divided  mamu-lnm  oxid.-  1  .".O  to  l."iO  pounds), 
which  shoidd  w<agh  at  liM-t  li.".  poinals  to  the  hudiel.  i-  then  added,  and  th<- 
mixinj;  continued.  Th.'  pidp  ohtained  i-  tiltered,  and  the  comparatively  dry 
residue  loft  on  the  rilter-h..d  is  suhjeeted  in  a  hydraulic  press  to  a  pro-sure  of 
200  to  nno  pounds  per  s(|uare  inch,  and  allowcl  t.i  dry  in  the  air.  The  hard 
shihs  ohtained  are  next  washe.l  with  water,  to  nMuove  soluhl.^  -alt-.  th<Mi  im- 
mersed in  a  -20  per  cent  sodium  .>r  potas-iuin  sili<'ale  -oluticju,  and  -uh.-eipiently 
immersed  for  fifteen  minutes  in  a  magne-iiim  chloride  solution.  They  are  then 
aid  dried,  and  afterward-  tivatcd  with  the  silicate  solution. 

The  ,,roe,-s  de-erihed  in  the  I'nited  State-  Tateut  (Wl.i.Vr  is 
prou-d  hy  Ihorouddy  incorporating  tihrous  a^ho-los  and  iiowdered  sulphur 
into  a  lud].  with  water,  and  formini;-  the  pid].  into  paper,  mill-hoard,  or 
cthe-  convenient  article.  The  water  i-  then  removed,  and  the  dri.-d  product, 
saturated  with  a  suitahle  ,,il.  The  materia!  i-  -uh- MUcntly  -uhjeeted  to  a  vid- 
fanizing  process  hy  the  carefully  regulate!  action  of  heat,  a  temperature  ol 
ahout  ;?00^'   F  heing  maintained   for  a  di'tinile  time. 

Ashe-t..>  milld.oards  are  it-ed  in  enormous  iiuantitiis  in  the  stove  and  range 
industry:  all   modern   ranges  having  their  oven  doors  lin..d  with  this  material. 


im|ii 
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Tliey  are  also  used  as  llat  paukiiif^s  I'fir  .-team  piiic  joints  and  gas.et?,  also  in 
many  other  departments  ot  niiidi'rn  industry. 

Asbestos  Writing  Paper. 

The  manufacture  of  paiier  from  asliestos  iias  met  with  many  dillieidties 
owing  to  the  natural  affinity  of  asbestos  for  water.  Only  a  few  kind-  of  asliestos 
are  suited  for  the  production  of  a  good  pa[(er  and  then  ?pecial  treatnieiit  of  the 
tibre  is  necessary.  Most  of  tiie  paper  nuide  i-ontains  only  about  one  third  of  its 
weight  of  asbestos.  It  is  reported  that  a  good  class  of  asliestos  iia|)er  was  at  one 
lime  made  in  Paris;  but  the  principal  defect  of  all  a-bestos  papers  is  tlie  nat- 
ural ti'ndency  to  work  up  more  like  Idotting  paper  than  ordinary  writing  paper. 
1'.  is  difficidt  to  obtain  a  glassy  surface  of  the  jiaper  to  enable  the  pen  to  glid(! 
>moothly  over  it  and  prevent  the  ink  from  running.  An  invention  to  remedy 
this  defect  would  certainly  tend  to  stimulate  tlie  nujnufacture  of  asbestos  paper. 
Much  has  been  accomplished  in  this  direction;  liut  still,  even  the  best  writing 
paper  produced  is  too  temlcr.  and  altiiou'-di  it>clf  fireproof,  the  writing  upon  it 
does  not  withstand  a  re<l  heat. 

Lining  of  Furnaces. 

Inasmuch  as  asbestos  is  one  of  the  niosti  refractory  substances  known,  it  is 
advantageously  used  in  a  variety  of  ways  for  the  lining  of  furnaces.  When  the 
metal  and  fire  are  together — as  in  the  cupola,  or  blast  furnace — it  constitutes  a 
most  enduring  and  heat-confiiiing  lining,  and  is  particularly  adapted  for  use 
where  the  metals  or  ores  contain  sulphides,  as  sulphides  have  no  effect  on  asbes- 
tos.' As  linings  for  furnaces  and  kilns,  and  for  use  in  the  manufacture  of 
crucibles,  a  patent  has  been  granted  for  an  improved  refractory  material  com- 
posed of  a  mixture  of  the  aluminous  asbestos  from  Natal  with  fireclay:  in  the 
proportion  of  one  part  of  asbestos  to  four  of  fireclay,  lioth  are  finely  pulverized, 
and  formeil  into  the  desired  shapes  while  in  a  pla>tic  state.  The  patentee  states 
that  if  a  material  of  greater  fire-resisting  properties  is  required,  the  worn  out 
'saggers'  are  pidverized  and  a  fresh  supply  of  fireclay,  equal  to  double  the 
amount  of  powder  '  sagger '  is  added.  When  this  material  is  e.xposed  to  extra- 
ordinary heat  it  does  not  crack:  but,  on  the  other  hand,  tends  to  fuse  and  bind 
its  particles  closer  together.  Another  convenient  proiK'rty  of  the  material  is, 
that  it  is  capable  of  resisting  the  attack-*  of  atmospheric  and  chemical  substan- 
ces, such  as  damp,  sewage,  etc.  This  special  form  of  asbestos  is  stated  to  be 
additionally  valuable  both  on  account  of  its  cheapness  and  the  con\enient  form 
in  which  it  is  imported. 

Firehrich. — The  Canadian  Asbestos  Company  manufacture  a  firebrick  which 
ii>  pronounced  to  he  a  perfect  sulistitute  for  and  a  great  improvement  on,  the 
conventional  firecla.-v  brick.  It  is  intended  for  lining  and  relining  all  styles  of 
cooking  stoves,  ranges,  heaters,  etc.  It  is  also  invaluable  for  lining  doors  of 
boilers,  furnaces,  and  setting  up  firebrick  in  stone  walls,  etc. 

•  .Tones,  '  Asbestos,'  page  218 
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It  hus  many  u.lvuiitub'o^  over  ur.liiiur.v  lirol>ri<'k :  (.1)  't  '-'J^i-  I''";  v-)  it  "^ 
iilways  ready  lor  ums  i:ij  coiilurms  tu  iriv|,'ular  surfaw:.;  (li  eau  l.c  t'u.,ily 
apiilie.1;  (o)  J<'»-S  iiul  l^'in'ii  unt,  aii.l  ci  i  rliiikt  .>  will  uul  a.lliuri'  tu  it. 

A>l.f>tos  has  licMi  u-fil  ill  ill.'  inauula.-luru  ..I  tiivpn.ol  l.ri-k-.  aii.l  Icats 
made  l.y  llie  llriti:,li  Fin-  I'ruveiiti.m  (  uiiiiiiillLe  t  Stun.-,  l-VUruai'v,  ll'iil  i  uii 
gypsine,  a  tircpruuf  luatirial  .■uiiiiiu^ed  of  hydraulic  liiii.;,  ^ai  '  and  ashen..^ 
pressed  into  l.ricU.,  shuwud  rt'iuarkahiy  good  re^dls.  One  :-id.'  ni  a  '.<"  partitiuii 
of  gypsine  hrieUs,  set  in  hydrauli.;  mortar,  au,l  liglitly  coated  with  a  layer  of 
fireclay,  was  submitted  for  an  hour  to  a  timperaturo  whicu  reached  i',05*l  I'". 
The  nmterial  was  in  no  way  atfected,  and  the  temperature  of  the  outer  surfai-e 
was  never  sulliciently  higii  to  ignite  a  mat>h  held  against  it. 

A-he^toa,  in  its  tihrous  form,  or  in  a  finely  divided  state,  is  tilled  with  an 
extraordinary  number  of  air-r,.lls,  and  for  this  reason  contains  in  it.elf  every 
re<inisite  for  a  perfect  non-eondurting  covering;  by  using  it  in  this  way,  there- 
fore, in  its  pure  ami  fibrous  form,  without  any  admixture  of  foreign  material, 
the  most  satisfactory  results  are  obtained. 

Asbestos  as  a  Building  Material. 

The  trend  of  modern  architectural  ami  municipal  thought  is  in  the  direc- 
tion of  fireprooting,  and  the  ntilizatiou  of  tire  retarding  materials  generally,  m 
the  erection  of  buildings.  In  this  type  of  cnstruction,  asbestos  plays  an  ever 
increasing  part.  About  30,(KW  tons  of  asbestos  paper  are  used  in  budding  con- 
struction alone  each  year;  and  a  proiK..r  regard  for  the  prote,tn.n  ot  lite,  upon 
the  part  of  municipal  authoriti.-s,  would  result  in  the  sul.-  of  at  least  100,000 
tons  per  annum,  in  the  principal  cities  of  the  Inited  States,  alone. 

Asbestos  is  a  natural  heat  insulator;  a.id  its  silky  fibres  are  capable  of  man- 
ipulation into  any  form.  It  is  unaffected  by  extreme  weather  conditions;  is 
absolutelv  fireproof.  an,l  is  only  moderate  in  cost.  Commencing  at  the  very 
foundation  of  modern  buildings,  asbestos  and  its  l,y-products  enter  largely  into 
their  construction;  and  are  used  throughout:  exterior  and  intenor-eNen  as  a 
roof  covering.  Various  new  lines  of  building  materials  have  be..,  lutrodu.-cd 
into  tlie  trade,  the  chief  constituent  of  whi..h  is  .sbestos.  After  the  hrst-f^oor 
joists  of  a  modem  resi.lenee  are  put  in  place,  asbestos  plaster  can  be  u<cd  in 
conjunction  with  either  wood  or  mel -  lathing  as  a  'scratch'  eoat  on  the  ceiling 
of  the  cellar.  Thus  used,  it  offers  a  positive  tire  barrier  between  floors,  hence  is 
the  most  satisfactory  form  of  plastering  known. 

Between  all  floors,  and  between  the  outside  boanling  and  clapboar.ls,  the 
„se  of  asbestos  sheeting  papers  and  sheeting  quilts  has  met  with  uriiversal  snc- 
.e.s  These  have  many  a.lvantago  over  other  products,  owing  to  their  natura 
fire-resisting  properties.  They  not  only  prevent  the  transmission  of  sound 
waves  between  rooms,  but  will  effect  a  considerable  saving  in  fuel  when  pl.ieed 
upon  the  side  walls  of  wooden  structures.  Similar  felts  are  also  n^ed  on  roof, 
under  shingles  and  slates,  and  ensure  a  comfortable  biulding  throughout  the 
entire  year. 
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Two  asbestos  s|«"'i:iltic<  rocptUly  introdmiil  mi  the  iiiiirkot  iiro,  '  Transitc  " 
011(1  '  Kl(>otrobestos  ' ;  maiiiifiii-'tiircil  by  tbo  .Fohiis  Miiin  ille  (Joinpany  of  Now 
York. 

Traiisite  is  a  ib'n-o,  smooth,  rigid  iiin-s  of  asbestos  filire,  compressed  into 
sheets,  mouldings,  niid  piiiiols  of  varlr.iis  thickiiosses  fr.iiii  '"  to  ■[",  and  ran?- 
intr  in  standard  sizes  up  t,,  :','  C,"    ■   ~  ficf.     It  can  bo  ^awed,  chiscdled,  planed. 


Kii..  tlH,  — Aslicstos  \\(km1  ^rrainin^' ami  HTii-hiii^'. 

and  niarhine-tuiili'd;  will  hold  screws,  and  can  lie  handird  liUe  wood  in  ever,\ 
particular;  l)Ut  is,  of  conrM:",  absolutely  incoinliustilde.  It  can  bo  stained, 
painted,  nad  decorated,  has  strong:  weariiifi  qualities,  and  is  snp(>rior  to  metal  in 
many  applications,  as  it  is  not  atfeot'^d  by  acids,  pases,  nr  weather. 

Klectrobestos  is  an  a^'glutinated  uii.xturo  of  asbestos  and  non-conductiiitr 
materials;  wliicli  can  be  moulded  into  all  shapes  renuirei!  by  the  electrical  in- 
dustry. It  possesses  to  a  high  degree  the  qualities  of  incombustibility,  non- 
conductivity,  and  non-absori>tion  of  moisture,  and  is  being  extensively  used  in 
connexion  with  <dcctric  lighting,  the  heating  of  buildings,  and  in  street  cars. 

A  recent  United  States  Patent  (Xo.  T»)'.i.fi>7)  issued  to  T.  II.  Ibotsou  an<l 
R,  Meldrnm,  of  England,  covers  a  process  of  maUiiiLr  asbestos  boards.  Asbc8to> 
fibre  is  made  info  a  pulp  with  magne-ia.  and  the  mixture  is  treated  with  an 
alkaline-silicate  solution  before  being  pressed  into  shape. 

Asbestos  building  lumber,  asbestos  wood,  asbestos  boards,  and  similar  manu- 
factured articles,  arc  eni|>loycd  to  a  large  extent  in  the  protection  of  electric 
short  circuiting  of  trolley  or  electric  cars;  for  firei)rooting,  and  for  general  pro- 
tective inirpo-es.  When  these  aslestos  products  are  s.ituratcd  with  asjihalt  com- 
pounds, they  become  useful  for  general  electric  uses;  cut-outs,  switchboards,  etc. 

One  of  the  largest  uses  in  tln'  future,  for  asliestos  ribre  generally,  will  be 
its  employment  in  the  manufacture  of  asbest^r-  routing  slates:  hundreds  of  mil- 
lions of  which  have  already  been  made,  and  which  promises  to  be  the  largest 
future  u-e  for  clean.  «hort  fibre.  The  present  demand  for  asbestos  fibre  in  the 
manufacture  of  those  slates,   aiiidunts   to  about   lO.fMV)  tons  per  year;   and  the 
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doinaml   for  ns'ne^tna   fil.n-   t'nr   tlii-  piirlii-ular    |iur|i.i-i-    i-    iniTfa-in({  (ImUv.     It 
oupht  to  1)0  tivo  I 


iiiws  a-  LTcMt.  iiml  thi'i'c   i- 


llltir    .l.illlt     ''iMt     ill    tl 


»■  iMiir-c  ol 


Kill.  tt!i.  -  AslM'>t'is  u  iKpii  fur  tpiiililiii^  ( fpii^trin  tiiin. 

time,  the  demand  will  lu  urciitly  iiicrL'ii:^fd.  A  ('aiiiidian  factory  for  the  nianu- 
facture  of  asbestos  slates  has  just  heen  equipped  at  Lnohine,  Que.,  drawing  all 
its  asbestos  supply  from  Thetford  Alines  and  Ulack  Lake. 
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durnbility  and  lonpth  of  service. 

The  in^nlntinn  rnpal.ility  of  nsWstos  when  liron^lit  to  U 
or  enld.  imparts  nn   inoroasod   importanre  to  nsl.ostos  onment  sla 


tlicr  upon  lirat 
to.  not  only  in 


V„     71  -Kr.iL'l,t  s|,..,ls  uf  tl,.-  Uoston  ami  M:ii..«  railway,  li-st..,,,  Mass.     ((•.,v.-r.-.l  w,tl. 

aslH'stos  slatis. ) 

its  8uital,ilitv  for  tho  tr„pi..s-wl„.ro  it  -is  ..o„„nonly  us.hI  as  a  snl..tit,ite  f.r 
.■orrugafd  iron;  In.t  also  for  th.  ....ntinental  olimat,..  where  it  is  econom.call> 
used  in  workshops,  in  dwelling  rooms,  and  parti<-ularly  in  garrets,  which,  with 
other  roof  coverings,  would  have  f-  remain  unoccupied. 

The  fireproof  quality  of  nslostos  renders  ashestos  cement  slate  a  thoroughly 
fireproof  material,  which,  owing  to  its  strictly  scientific  manufacture,  can  nM 
become  either  cracked,  rent,  or  scaled  in  case  of  fire. 

A  serie-  of  tests  were  made  with  ashestos  and  magn-ia  building  IumV«r  by 
Mr.  r.eorge  Sever,  New  York.'  This  material  was  manufactured  by  KeaslK>.v 
■ind  Mattison.  of  Ambler,  Pa.,  for  whom  the  tests  were  made. 


■United  States  Mineral   Resourops,   190j,  paiiPS  1,125-1.136. 
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Tho  firit  two   tr'sis  ilt'liiini-lriilicl   llnit  n-   riijiinN  rlcftricul   r»'»i'«tuncO,  tiiu^- 
tiottin  I     irrl  a*  nii  iiixulntinif  niiiliriul  i-.  a  liMlf  iimrf  ^'iitisfuctory  tliuii  a»l«''>t(.. 
lioiinl.     Ill  thu  thiril  tf-tl  llir  iiiiitiTiiil  wii*  ^iilijrctcil  to  lln'  tioiit  of  nii  ore  1biii|. 

(if    ."•«•    wiitt"    fnr    L'li    -I iiil-.       I'lif    iiiiiuiic-iii    iMiiiril    Mt'ilUMl    111   stuiid    tliu    ti:»t 

lipttor  thnii  the  mii'  iiimlo  nf  tlir  ii»li<-.tii' ;  liii-iiii-i-  thi'  fin'r  of  the   hitter  wii> 
tou»i<leriihl,v  iitTeetcil,  thr  »trititfth  nf  thi-  tilin-  hm  iiiir  Itiii  ihstroyed. 

Ill  the  fnllnwiiijf  te»t  X(i.  I.  ii!<he»tii*  -hmseil  it-.'lf  to  \<f  u  fur  -iil>erior  noii- 
cori(hii'tiir  of  hciit  tlinii  tiiiiKiic-iii.  The  lnuinN  were  hehl  \"  awnv  frnm  th. 
centre  nf  the  /a"  iipriiflit  earhoii-i  of  an  are  hitii'i.  anl  a  iiieee  of  white  tis-ur 
pnper  "vm  Jilneed  on  tlie  -iile  of  thi'  iiuilirial  auiiv   tinin   the  are  )  iiiip. 


Fiii.  73.  -Ui'i«iili-ni'i*  covt-rcii  with  anlM'^t-'-  ^Iut«'. 

In  test  Xo.  :.,  it  was  shown  that  a-la-lo*  hoar.l  witlistands  heavy  hlows  hetter 
than  magnesia  board.  These  vilirator.v  streiiv'tii  tests  were  made  by  nailiiiK 
pieces  of  nslicstos  and  iiuinnesin  hoard  Hrnil.v  to  a  '  loden  base,  and  then  noting 
t!ie  efTect  of  hlows  from  a  two-iiouiid  haininer.  (hdivered  at  the  rate  of  Ti>  lilows 
per  iiiinute,  on  tlic  mass  of  the  inateriul  ;— 


MBH\To|l\    TK- 


iN  AsiiKvniN  AMI  mac:m:sia  limbf.h. 


No.  M.lt.Tl.li.        Tl.l^.k,,,.,,. 


Ktf..  t  of  lHo«» 


27 

No. 
niapnesi 


1 

Asb^■--tll^•.       . 

H 

11 

1         ., 

17 

I'.i 

37 

.M;i;:iif!iiii,  . 

3!l 

45 

47 

Inrhi-s. 

0  :.*77a  Slight  iiiclnitaticpii  iinlv,  did  n  it  liKwen  alunit  iiiiili'. 

a'.'Hl.s 

a!.-i4S  SUifht  iiidiiitatiiin  nnlv  ;  I.h.hpiumI  ^liKhtly  .-ilHPUt  li.ilr^. 

0  15711 

II  rdsa  Nil  i-ffi-i-t. 

0  .".•.'(17 

OL'.Vid  ,',,'■  ill  li'iitation.  iniili-riiil  ^liuwx -inii    ..f  ..plittint,'. 

0  2.720  ,'.,"  ind.iitatinii.  n;atfii;d  .slums  sign-  •  f  splitting, 

a  llJtil  'i')"  indi'iitation,  I.kiw  alxiut  nails. 

(I  uai  .. 

0'4fllo  'iV  indiMitatioi..  di-cidi-d  ti-ndi-ii  v  t.i  split  slioHnim  mIri' 

H:vni|ilt-. 

e  4'.'7'-'  iV.'  iiiilfiitati.il,  iiLiterial  :.plit  im  fdge. 


6  showi  '   ru.-it  asliestos  is  hetter  adapte I  for  use  in  damp  places  thai 
I.     These  ti-ts  were  ear;  ie.!  out  first  by  fhoroiiirhly  drying  the  specimen- 
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■'■kiic-!!   l.v  Mr.  ItM  II.  \\....l 
.....'lonitor.v,  'if  (■(.luinl'iu  I'lii- 


ami  tliirii  tli')riiiiirlil,v  «oiikiiiit  tin'm  in  whIit:  tir-t  lur  4  liinir«.  nml  t''iiill.N  lur  •!» 
hour-.  Till'  ri'tiills  olilaiiu'il,  il('iii'iti"trutii|  I'Miiclii-iwI.v  tliut  iimtfin'"ui  will 
oliBorl)   a  cniioiili  rnlil.v  lurtrcr  piTci'iitUKi-'  <'!   wntir  llimi   ii-lii-l(i«. 

In  ti-t  Nd.  7  It  WHS  (li'tcriiiiiii'l  wliiit  ri">i-lu  h'I'  Imtli  ii  jiiriia  iiti'l  i-l^-lu" 
huanl  (itTeri'il  to  suwiutf  ami  iiuiliiiK-  Tlio  rosults  •'liow  tlial  llarf  i-  litll'  tfii 
ilfiifv  ill  tlit>  nslx^jitos  hoard  !  .  ^|ilit;  whili-  inaK'»'«ia  i-*  KiMo  tu  split  if  stilijirtnl 
to  n  nrric-i  of  IiIohh,  or  if  n  suiliitii  shock  jn-iMirs  too  luai  the  iiliri-  of  tlir  ImiiT'l. 
I'rofc'ssor  Sever  i'atni>  to  tli-  coricliisioii  that  in  all  t-xpi'riiiii'iits.  a<li<-t'>s 
himlier  possesses  inoro  nn'i'liai.ifiil  proiicrtits  than  inatfTn-ia;  hut  that  iiinuiii^ia 
is  n  hettor  cloctricnl  iu-ulntor  than  nshc-ttos.  Thi'  lalii  r  p.ws.'.HOs  U'ttir  hint 
resistitur  quBlities,  aixl  in  thi-  n-po't  a-h< -In-  hnunl  appc.irs  l.i  j.o  fur  -upiTii'r 
to  mairncsir 

Quite  a  miiuher  of  important  invr'-ti».'alions  ami  If^ts  were  nuiilr  in  .\m.ri- 
caii  universities  and  indii-lrial  in-titutions ;  and  Mr.  Ifvdo  Pratt'  rep.-irn  on 
these  lis  fr>llows :  — 

'Additional    t<«l-    >vcre    made    njion    a-he^tos    mill  hoar<l,    res|H>ctively 
one-eighth,  one-fo'irth  ami  one  half  ineh  in 
Hin,  in  the  Akehanieal   Kiinineerinn    Testiiii. 
versity. 

'One   test  was  h.v  lieatintf  the  -ampler  tir-t  at   a   low   I p.  rat. ire   and 

then  praduall.v  rniBintr  ihe  temperature  until  the  Baiiiph-  <-atn.  to  a  hritfht 
red  heat.  Another  test  was  l.v  iilaeintf  samples  of  the  a-he-'  -  hoard  over 
a  furiiaee  with  the  temperature  nuiintaimd  at  l,"!"*  I',  an. I  ii.ivinu  liieni 
for  various  lent;tlis  o''  tiu»'.  Still  other  samples  were  heatid  re.|  hot  ami 
then  iiluntred  under  a  .-troim  stream  of  eold  water.  Thr  n-ults  ot  these 
tests  on  the  three  thiekui  "es  of  hoanl  were  praetieall.v  the  same,  with  the 
exeejition  that  the  thiekcr  the  specimen  the  hmu'er  the  time  it  recpiired  to 
attain  the  same  detxree  of  iieat.  Tn  all  eases  thi-  material  CHntracted  on  the 
side  next  to  the  tire,  which  cau-e,l  it  to  warp  or  curve  with  the  emicaM- 
side  next  to  the  heat.  This  eurvins  was  quite  marked  and  sometime- 
amounted  to  as  much  as  A"  in  the  -peeimciK  of  the  i"  hoard,  and  the  dc 
f..riuatiou  was  permanent,  practically  none  of  it  hi  inj.'  removed  hv  ..".linu'. 
This  curvature  was  n.pt  h:df  as  much  in  fhi'  i"  hoard,  and  in  the  J" 
hoard  it  was  only  ahoiit  one-tifth  of  what  it  was  in  the  '."  l«.ard.  'I  hi-i 
experiments  show,  as  had  heen  dem<ii.-trated  hefore.  that  a  hiijh  defrrei- 
of  heat  will  eause  the  asheatos  fihri's  to  hccimc  hriitlc.  alihiei'.'i  it  does 
not  destroy  their  heat  resisting  pro|ierties. 

'This  hrittleiioss  produced  in  the  chrysotile-ashestos  ha-  not  unlikely 
heen  eaused  hy  the  chai.tre  in  thi^  molecular  structure  of  the  a-hc-tos  due  t'l  h.-s 
of  water.  Chrysotile-ashestos  is  chemically  a  hydrous  magnesium  silicate 
represented  hy  the  formula  H.MfrSi  O.  or  2TI,0  r  MgO  -^SiO,  At  a  hii:h 
temperature  the  two  parts  of  wate-  (HO)  that  the  chry^otile-a-he-tns  con- 
tains would  he  readily  driven  off,  ieaviiiR  a  compound  compoM'd  of  macnesia 
and  silica.  This  ehanpe  in  the  chemical  eompositiou  of  'he  material  would 
chanpe  to  some  extent  at  least  its  physical  clniracter.  and  it  is  prol.ahle  that 
it  is  the  direct  cause  of  the  loss  of  strength  of  the  fihres.  The  suhjectiiifc  rif 
the  rcJ  hot  ashestos  hoard  to  cold  water  did  not  seem  to  have  any  special 
effect,  as  it  did  not  cause  the  hoard  thus  cooled  to  crack  or  heeome  more 
hrittle  than  one  which  had  heen  cooled  slowly. 
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• 'I'lii'   viiriiiii"   n«lr-l(F«  iMiiir-l'   ■■n   llif  iiiarki-r    iiri-  siriiiliir   in   llii'ir  •■••u 
'tniilii.ii  Hinl  ■••i|ii|Hi"ilii>ii  (■>  llh'-i'  iii.iiiiilui'tiiri'.l  liv  till-  K>ii"l><'.v  mill  Mntli- 

•iiii  <'"iii|>iin.v.  lit  AiiiI'liT,  I'll,      llii-.'  .ir.'  ^Iiii".l  lo  1 .in|"-r.l  i.f  Jo  \<f:T  >i)M 

iibIu'-Im.  iiikI  T:.  |i.t  ■■■•III  I'.irllnii.l  ■■•ii'ii!.  whii'li  iiru  tli'imntflily  mix.'l 
ti.ui-lli.r  iiii-l  -iilimill>'il  ill  -liitt-  1"  a  pn— iiP'  ■>('  nlioiit  «:!  (■■in  |«iT  s'luiin 
f..^.t.  Tlh  iiuitfiifiii  (■■■hpI  iir  -li-'iitliiriif  i-<  pn-parcil  l.y  pfriii'iiiinir  ili- 
i,.|ii-l^..  iiiilllMiiinl  uitli  It  -■iiitioii  ,,t'  "iiii'iitr  nf  i""lii  iitnl  liir:irli..iiat.'  .  f 
iiiiiuiii'iii,  till-  ttiiitr  li'inif  I-.  iin>v('il  liv  j.iilijfi'timf  tlir  niill-lioiirj  tn  pre-i«uri' 
'  S^.iiii'  iiit^ri'-tiiiK  ti-l*  ttcri'  iiuhIp  iipi>ii  «iiiii|>li"<  i>l'  tin-  ii^i^e'itii''  nn'l 
iiiiiuni-iii  -lii'iilliiiiir  iif  tlii^  l\rii«lii'y  iiii>i  Miitli-iiii  ( '■'inpniiy  nt  thr  rmltr 
wrilir-'    l.alH.ral.T.v  ..f  (  lii.iiun.  iimlrr  iIm'  ■liriili'.n   ..f   iln-  Xatioiinl   HounI 

..f  Firi!  I'ml.  rwrili  f.     '11 iriipl<-  -iil.iiiitli-.|  t'nr  ti-t  wiT<   I'l"   '  'M"  in  «izf 

thr  IWi.  ii»Kf«t  ■-  -iiliiplrx  i'liii'.'  ri-l IimIv    ,;  "  aii^l    '    "   tliiik,  iiiid  Mic  linn; 

II. -ia  Miinpli-  \'r\i\u  r«-pi  I'tin  iy  |"  an. I  "  "  tlii^k.  'I'li.'  -aniplf-  vvfir  m..iin- 
!■  .1  lip. 11  l'iii'kinir>  .if  I"  nil. In  --I'll  wliiti'  piin-  ami  ii'.itilii'il,  tl'  •  l.onnN  In  iiiK 
-I  paiiil.'.l  all. .lit  i"  at  tlic  j..ilit-  in  .r.l.  r  iliat  tli.'  ipi.-iTviili..li<  niittlit  I..' 
Ilia. I.'  ..f  tlir  liiMit-i'iiniliii'tiiii.'  pr..piTlii  -  ..f  tlii'  ^lll•illlli;l)f.  Tn  inakinK  the 
ti-t.-  u  hrii'k  fiiriiin'i'  ui-  n-.^l  ulw-.'  inlrri.ir  ■liini'iisium  wiTe  .'52"  in  helKlit. 
:\-2"  in  wi.llh,  ami  I'''    in  .li  ptii,  an. I  vvnl!-.  t!"  thick.     'Iho  r.i..t'  of  the  furnii.  i; 

».i-  III'  .■.iiriitiuli'il  ir..ii  ■•..\^'i'..|  with  -■iiiil  ami  a-h.-t..-  l...ar.|.      In  fl cnlre 

.if  the  Iri.lit  wall  ..r  "hlo  ..f  the  fiiriia.r  tliiTi-  \mi-  a  sipuiro  npenintt  12"  x  12". 
whifh  «ii-  ••i.vircl  l.y  \"  in.ii  plat.'  .1"  -  l'»".  I.iiilt  vcrli.ally  iiitn  the  wall 
,111.1  lappin(f  '■  liii  ii"  -i^h"  i.f  the  .ipiniUK.  I  li<'  I"'"'  ^'^'"*  "htaiin'il  hy  ineaiH 
iif  a  •_'*"  Hiin-iii  hiir-  ,  r  ppli.'.l  with  natural  k""  nt  -V  pri--iiri'.  thi'  hiirncr 
III  iiijt  -ct  h.iri/.iiilaily  'ii  the  riiir  wall  -■  mat  iti  I'amc  foil  itirictiy  iip.'n  tin- 
plati'.  In  ..piTiitinK  iho  furiii,  .  tin  tir.'  \vih  ...tarti'.l  aii.l  tnaintaiiii'.l  f.r 
twillty-tivi'  inillilli"'  hi  •■  .io  h.-iililiilit'  tin'  ai'tiial  tr-ts.  The  saiiiph'*  Wirr 
then  plnceil  uiio  nt  n  tin:e  in  an  nprieht  iH.«iti.'ti  l.i'f..ri'  the  licntcd  plute,  th.' 
-iirfiire  heitiK  tl"  fruiii  tia;  plate.  The  rciull-i  ..htaiii.'.l  hy  -iihii.tini.'  the  ,;  " 
.|.)„.-t.)s  chiatliiiiK  i.r  hiiar.l  were  n<  fi.ll..w>i:   - 


HHK    iKSTs   IIF 


^III.MIllSi..  CllK'Mli),    I'.KU. 


Till.. 
Kxp... 


Miiiut. 


U.-iilt. 


S:uil|il.'  pi,..'.  'I  III  i  '•■'lli.ill. 

V.l.\  »liKlit  l..i.Uiii.„'..f  ^h.^ithlliK. 

!•'.-.  a) I  uii'iiir. 

.Sllill  p      .T.l.  klll(jr      ""UIIiN.      I'lll      IK. 

;  I.(N  unili.-.'  .if  fl;ick-  ill  .>Hlf;ic'.-. 
Ill-llllali'.ll    .if    '.'i-      Ir  III!      "'Ki'l 

lia.'kii  e. 
ChaiTiin.' I.f  »i»»l  niiti.'.-.l  aiji.iiit- 

li.lui-.n  iKiaiil-  iif  liackiiiii. 
,S|ii\v  cliari'in^  iif  w.mmI  ooiitinii.'*. 


Tiiii. 


Miiitit. 
•Jt 


It'. 


It.-ult- 


( 'lialTliik'    "f    Wii.1.1    ill.icaw.'H.    lln- 

.iiarii.l  |».itiiin»,.t  joint-    -li"" 

iiiif  r.il  ...liiiir  111  -(..il-:  iii.  tt.m  • . 
Ilmkliiii.'..f  -li.aflilii'.'  »IikIi''>    i" 

<r.a.-,-.|. 
Sh.athiliif    >l,ii«-     \.ry-liKlit   l"i 

■■i.l.iiir  fr.i.i   ,.  ar  «l.l.  iiwav  fnnn 

fiirn.il  I  , 
lUikiiic  i«-nit.». 
S;iiiipl.-  H-11I..W-.I.  ali.l  II  iralliiii"   ill 

(•111. I  Wilt.  I    .la-li..l    1 ..'.li-itily 

nil...!  -iirfiii  .■  iif  -..inii-. 


'  Tin-  >heet  of  ashestos  aheailiiiijr  was  fniind  to  he  eonsichTiihly  iraokei'. 
hy  the  applieation  ..f  the  water,  hut  .li.l  not  appear  to  lie  disintegrute.l  h.\ 
the  lieat,  and  the  surfa.e  remained  hard  ami  s.nootli.  There  was  no  soaliii.' 
from  the  snrfae"  detected,  the  criick-  exteii.liiiL'  tlir.uisrh  the  -lieet  ami  tli.' 
warping  w.re  very  sliftht.  The  pine  l.a.'kin^'  was  eharre.l  to  a  d.'ptli  ..; 
one-half  inch  hack  of  the  liotte-t  area. 
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'The  asbestos  >hoathin^r  y-  ;„  tl,i,.kn,.-s  wn.  .ul.j.vte.l  to  a  similar  test 
with  the  fulldwiiiir  results:— 

FIHK  TKSTS  111    hi"    A>llt,s|n>  MIK\rin\(i.  (  HH  Vi.ii.   1!M»4. 


TiiiiH  „f 
K\|K»f*urf. 


It.  -ultH. 


Tiii,..„f 
K\)Mfsiirf. 


i;. -lilts. 


Miiiutpfi, 

0 

.( 

4 

10 

16 


Saliiplf  |il,ii("l  in  iNnitiiin. 
SJiktlit  luickliiiK  of  -hfatliiiiK. 
KNcaiif  i>f  \ai»>iiir. 
I>i»tlllatiiin     ,,f    ^^a-    fn.in      w.kkI 

liiu-kin^. 
('Iiarnn«  nf  vmi,,i|  l.a.liin^r  iKjriiis. 


Miiiut 
19 

45 


t 'fiai'iiiii;  continue-  with  t'oM-HJci-- 
alilr  snioki' :  c'li  irri'il  wihkI  Ih- 
irin>  t;)  wli'iw  ffl  ciilonr. 

Sainiili-  ri'inovcd.  no  Hanic  lia\  iiii; 
oc4iifr-f(l.  ancj  ;t  ifa'ion-.  .if  .old 
«at.  r  innn.  rliati-ly  .la-li..l  ii|«.n 
tlif  siirfao.-  of  til.'  Ham.-. 

•  Tlio  siirfiicc  ,)f  tills  ^liciitliiiiK'  iippcarud  t<i  lie  sliVlitlv  (li,-inteKiMt..(l  at 
til.'  hottest  portion,  In.t  the  sheet  was  not  eriieke.l  hy  application  of  water 
nor  ili.l  It  \var|.  after  eoolint;.  The  wood  was  .■liarre.l  to  a  .leptli  ,,t'  al...iif 
3"  hack  of  the  exposed  area. 

'From  these  exiM.rini.iit>  it  would  appear  that,  although  the-.,  a-l.est.w 
sheathiiiKS  or  hoanls  are  iiKMinilnistible,  they  have  fairly  p,,,,!  li.^at-e..n.hict- 
ins  properties  wIi.mi  their  surfae.'s  are  siilijeeted  to  intiijse  heat.  In  the 
exin'rinn'iits  deserii.ed  this  is  dui'  pr.il.ahly,  to  soiii..  ..xteiit  al  li'ast.  to  the 
hijih  pereentap'  ,,t'  eeiiient  that  wa-  ii-.-.l  in  tlwir  !naiiiifa<.tinv. 

'The  two  sizes  of  niapne^ia  sheatliinfr  or  hoard,  i"  and  .".."  in  tlii.-kiiess, 
were  siibjeeted  to  similar  tests  with  the  f.ill.iwiiifr  results:— 

KIHK  TKST  OK   MACNKslA   SI1|;aTI1I\(;    ]"   Tlllc  K,  Cllll  \.a).   1;)U4. 


Timt'of 
Kxjiowure. 


K.-slllts. 


TinH-..f 
Kxposurc 


H. suits. 


Slimit.'s 


Sainplf  placcil  in  |)o«iti.in. 
Slight  uai'iiiiiK  of  sh.'athinK. 
.Sljufht  upwairt  l>nl);inK  at  cintn-. 
Distillation  of  ^as  from  u.ukI  hack. 
Wixxi  consifjcratily  cliarn-.i. 


Minnt.. 


Ill 

111'. 


Hackiiif,'  ignitis. 

••saini.Ic  r.inov.-il.  .'(  Kall.in,  .  il   .-ol,! 

wati-r  l»'inK'ilnin.'()iati|y  thr..«n 

..n  surface  .if  sanic. 


KIHK  TKST  OF  .MA.:NKSI.\  slIEATllINt;    ,".:"  TIHl  K,  <  IIU  .\G0,  1904. 


Tiin.'iif 

KxjioHuri'. 


Kl'Klllts. 


Tim.' of 

KxiK>suri'. 


llHSUlts. 


Minutes. 


:« 

3.? 


6 
11 


-Miaiit.'s 


Sample  plat-eti  in  iMisiti.m. 
■Slij^ht  warping  of  slieatlii life. 
, Sheathing  hegins  to  separate  inti-i 
i     two  thiekin-sses,  parting  first   at 

I      the  up|ier  eilge. 
Kscaij.'  of  vajHiiir. 
;Di8tillation     of    gas    from    m.nkI 
i     Uiekiiig. 
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■Jl'  Phaning  of  «.i.i<l  e.intinu.s. 

'S>  WiNMlhaek  ignil*-H. 

2"i.\  .Samples  niiiovnl,  ;'.  gallons  of  cold 
w.iter  Iwing  thrown  iliitnetiiately 
on  the  surfaie  ol  salii.- 
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• 'I'llU    Slirfllrc    (if    tllcsi'    t\Vi]    >:llll|ili'~    \v;l-    -nltillfil    llllcl    ~ I'wllilt    (lisili 

luuriitcJ,  l.riiij,'  ri'iiilil.v  cui  witli  ii  kiiilV  uhuiv  (•x|"i>fi|.  iiltli(pii(.'li  n"t;iiiiiii;r 
it-  Hri;;inal  Hiiisli  nii'l  M|iiMararii'i'.  uitli  tlut  exception  i)f  a  darUi'iiiiii;  in 
ci.li.iir.  I'liiTe  \vn:i  no  scaling,  lait  tlic  cold  water  cniiM'il  i-rm-ks  to  extoml 
throimli   till'  >lii'atliiii^;'.     The  tliic-krr  -aiii|ilr  sliowfd  iiiori'  |icTiiiaiifiit  warp- 

iiii;-  alter  ci.nlinn    than   the   oilajr-.     'I'lir   « 1  liai-Uinw   of   tlie   tliiniu'r   nnit;- 

iie-ia  -lieatliiMj;-  wa-  charreil  to  a  drptli  ot'  alnnit  1"  hark  i.t'  tha 
exp(i-<il  arra.  'I'lie  cxiiiit  nl'  rharriny  in  the  thiekor  ~anipU'  wa-  n'.t 
(h'teriiiini-.|.  Tlii-e  i  r.prrilncait-  ~hnw  ei.iii-lu-iM'l.\  that  h(jth  the-e  Inalerial- 
are  -iipi'ri'jr  to  wnn.l  I'nr  the  piirp<i-e>  tor  whieli  they  are  tnaiuilaet  iireil. 
ami   that    the  a-he-to-   hiinliir   is  eoiisiderahiy   siiperinr   t"  the   Miai:ne~ia. 

'  Sueli    a-he~l..-    Imiiher,    when    einpln.viil    in    tln'    c -trni-ti.m    i.t'    -lied 

railway  and  standard  railway  ear-  for  eovrrinu-  the  md  tranilni;.  -hould 
prevent  the  ear-  from  takinir  tire  l.y  an>  deraimemint  cf  the  eleetrii-al 
aiiliaralu-.  Knelo-ilif;  the  eirenit  hnaker-  in  hn\o-  nf  ihi-  material  would 
Ill-event  i-i>nlla,L:ratioii  if  there  -liquid  lu;  any  dofn!  i\c  ai-ehinji'.  ThiTe  aro 
;,  nnnilier  of  railway  e.irnpanie-  thai  aro  hi':;inninL;-  to  u-i'  thi-  nmtorial. 
and  ihr  Street  Kailway  .lonrnal  •<!  Anyn-t  l'h.  'ml,  -tale-  that  the  \r« 
York  City  Kailway  Company  i-  n-ini;  thi-  a:-l.i  o-  fur  the  lower  part-  'if 
new  ilouble-truek  car?  wliieh  they  have  reeenlly  hnillj  J'he  Int(a'lMpron,L;li 
Ka|iid  Transit  Conipmiy   is  also  i;.'  a-he-tos  hoard   for  various   in-ulatin:; 

jmrpo-es  in  tin;  New  York  Cil.\  .iway.  The  (o-neral  l''.h'ctrie  Company  is 
usinfr  the  nshestos  liiiildinfi'  jiiinher  for  tinker  shields,  are  detleeters.  harrier-, 
panels,  hot-air  oviiis,  lininns,  and  also  under  l|.",rs.  The  Itrooklyu  Kapid 
Transit  Cninpan.v  is  usinfr  asliestos  hnihlini.'-  hunher  in  their  new  ear-,  the 
speeitii-ations  providing;  ttnit  the  undertloorinir  of  the-e  ear-  -hall  he  eovere>l 
with  a-hestos  luiiMin;;-  hunher  of  not  less  iluin  ',"  in  thickne-s.  The  Mon- 
treal Street  Railway  Compan.v  have  also  rei-inliy  .-peeilier  that  this  mati  lial 
shall  he  u.-ed  in  new  i-ar-  that  are  heinp  liuilt  for  them  hy  the  .1.  (!.  lirill 
Company,   and   the    \ilo-    Manufaetnrini;'   Company. 

'  .\nolher  l.\  pe  of  a-l  esto-  huildini;  material  that   i-  heuinninir  to  he  u-id 

ipiito  I'.xteii-ively  i-   a-he-to-   hoard  or  sheuthinfj;   for  i liny'  and   a   similar 

material   for  -ide   wall-. 

'The  nniterial-  of  thi-  -'irt  examined  wi-r.-  nninufai-tui'ed  hy  the  IF.  W. 
Johns  Manville  (^ompany.  and  are  eomposed  of  -tronj;'  Imrlap  or  I'anvas 
foundation,  havina'  .a-hest..-  1','lt  .ai  tho  under  -ide.  and  cai  tin-  upper  -id.' 
either  one  sheet  of  -aturated  a>h( -t"-  foil  tini-lied  with  a  -lieet  of  plain 
ashestos  or  two  slieets  of  -aturated  a-l" -to-  I'l'll.  The  wlmle  i?  eenanti'd 
tojjcther  with  a  -peeially  prepared  aoid-|ir""f  and  watorpro  if  i'nmp"Uud. 
and  i-  I'liuipro— oil  int..  a  oonipaot.  ilixililc  nmlinii-  -hrol.  This  kind  'd 
rooting;'  i;ive-  tin  pmof  (jualitie-  to  tho  rnnf.  and  there  are  now  many  nianu- 
faeturinu'  plant-  that  u-o  thi-  material  ipiite  exien-ively  a-  a  c'lvcrinir  f"r 
their  huil'linu-.  n.it  oidy  on  llu'  i'o"f  hut  on  tln'  side  wall-  al-o — a-.  f"r 
example,  thi'  Standar'd  I'late  CI  -  Company,  loiller.  Pa.;  the  .\llis-Ch,-iI- 
mers.  Chieauo  plani  :  the  .\'iw  Kniiland  C.ittun  \  :\r\\  ('umpany.  ,\ew  llod- 
fnrd.  M,-i-s. :  ilie  N.irtli\M-li'rn  .MalleaMe  Iron  <  "miiany.  Milwaukee.  W'i-.: 
the    r.oyer   .Maeliine  Company.    Helroit.    Mii'li..  ete. 

'  .\n  a-lestos  sliimilo  ha-  rn-eutly  heen  p.-itinteil  i  .\u^;n-l  -o.  l'.in|i  l,y 
Me-srs.  Kensliey  and  Mattison.  whieh  is  composed  of  ashesfns  fihre  and  hy- 
draulii'  cement.  Tlie-i'  -hiuL'les  wiie  examined  h.v  the  writer,  and  are  mneli 
strouiier  than  -late,  and  liuhter  in  weifrht.  They  are  made  in  square,  4\" 
nil  a  -i'le,  with  two  corners  of  the  sqmire  trnncated.  They  are  manu- 
factureil   in  three  colour- -urre v.  .-late,  and  hrii'k  or  tile  red. 


'Stri'.'l    l,\ol«.iy   .lournal.    \ugu-t   20.   1904. 


IliiTi'  hiis  lii'cii  kcpi  ill  iiiiii.l  ill  till'  iiinMiil':i.'tun>  )t  llii'^c  a-lir-io^ 
liiiililiiitr  iiiiitiTiiiN  tlic  |in  |>;ir:itii.n  ..f  iiiiiliTJiiU  tlwit  umil,]  >i..f  nii!y  li;i\r 
tlu!  rci|iiisitc  ^lr(■Il^^tll  iiml  tlic  .li-ircl  lin-|ii-,.,,tiiitr  (iii.iliiicv.  1,,,!  ilmj  u-,,,i|.l 
iiKo  lie  altrMi'ti\c  in  ii|p|.ciir:nii'r  iiihI  Kr  m-.s  ..t  iiKiiiipiihiti..n  .iii.l  i.|,plii-M- 
tioii. 

'It  uill  I  f  r-ccli  fnriH  wliat  lia-  I. mi  -;ii.|  ilmi  !  1  .'i-i^  l.a-  l.n  n  a  cuii-iili'i- 
alilc  a'i\,iih-.  iiiaiTi'  duriiif.'  tlir  la~t  Irw  >cai'-  in  iln'  iilili/\ii  i..n  nt  a-Ki -t.i- 
in  the  inanufac-lnri-  ul'  Iniililiiii.'  material-,  anil  tliat  it  i-  n.iu  |ifi--il  Ic  i.i 
sulislitulr    tlir-i'    a-li(-tii-    ImiMintr    niatci-iaK    t'...-    \v..ii'|    aii'l    iMiiMin-    painr 

in   nlmiist   any   kiiul   of   ImiMinir   lliat   may   \, n^tnutil.   a-   thr  a-lvc-to- 

lifiaril  is  now  manularturcd  in  -uch  -liapi-  tliat  it  i-an  !"■  -tainrd.  |Mr|i-lii.l. 
iinil  fini-lii'il   to  nearly   a-  Iml'Ii  a   deirree  a-  w I.      It   can   al-..  I>e  made  v.-ry 

tnimll.    -'1    that     it    eail    he    ll-i'd    tn     l.Ualltare    a-    l|i.,il-il|M-.       AltlliilHih    thlTe    will 

not    \iv    iierliap-:    a    tieneial    u>.'    of    tlie-e    a-lie-tos    nuitorial-;    tm-    d rative 

imriio-e-  in  private  li.iii-,-.  tliey  -lieiild  lie  n-ed  tn  a  eon-idiraMi'  eMent  in 
palilie  iMiildinys  an. I  hotel-,  and  e-pceially  in  ihe.itre-  aii<l  other  hiiildiiiK^ 
that  ari'  iixil  for  hiru"  yatheriiiL'-.  With  the  materia!-  that  ari'  now  mann- 
factiired  from  a-hesto-  it  wonld  he  po->ihle  in  the  eoii-truelion  of  a  theatre 
t(i  eliminate  all  \voo<lvvork  and  oven  cloth,  a>  ashe-io-  carpel-  .-..iild  he  n-ed 
on  the  floors,  and  a-he-tos  cloth  conid  he  n^ed  for  npliol-t.rini;  eliair-.  and 
for  enrtains  ami  >!iades  to  wimlows.     'I'lie-c  niatorials  are  con^ideraKly  more 

expensive  than  tl orrespondiny:  wood  or  cloth,  hnt  they  will   wear  as  lontr. 

if   not    loiiirer.   and    in    addition    tliey    are    tire|ii f.    wliieli    would    add    to    the 

^afetv  of  thos|.  palr.iiiiziiiL'  the  theatres,  a-  well  a-  reduce  the  co-t  of 
iiisuram'e. 

■  The   Use'  of  a-he-fo-   materials   in   Imildin;.'  ha-  l.ien   ( -idei-ed   idiielly 

from  the  stamlpoint  of  fireprootiiiy:;  ;  .-t  rliei-e  i-  anotliiM-  and  |ierhaps  as 
itnportant  a  reason  for  their  employment,  and  that  is  for  pre-ervinir  an 
rvoii  temperature  in  the  hnildinir  enacted.  'I'lii-  applii's  hoth  to  tho-c  regions 
where  there  is  extreimdy  hot  weather  of  loiiy  duration,  a-  in  the  .sJoiiihern 
and     Sonthwostern     States,     miil     also     re^'ions      of     loii^;     ciitiniiiii     cold 

weather.     Houses  so  hnilt  as  to  he  snrroimdc'd  hy  a-he-tos  -hoiild  he  c ler 

in  summer  ,,"d  warmer  in  winter  than  other  houses.  Where  -uch  rr.otimj 
ami  side-  .  '.:  material  as  has  hcen  clescrihod  I'an  he  utilized  it  will  -erve 
for  three  purposes:  as  a  covering'  for  ti.,^  hi  ildintr.  a-  n  fireiiroof  material, 
and  to  keep  out  the  heat   in  >nninier.  and  to  kee|i  in  the  ln'al  of  tln'  hcatini; 

apparatus    in    winter.      When    if    i-    impract ieahli\    as    in    frai I    duellimr 

hons(>s.  to  n-c  the  material-  de-crihed.  there  arc  varioii-  a-hi-to-  -heathintr 
paper-,  or  hettcr.  a-.«'stos  luiildine  |iapcr-  up  to  ["  in  thickness. 
that  can  he  used  hetweeii  the  <heathiiiir  hoard-  ainl  the  claph.^■lrd.s 
or   weatlierhoards   on    the  -ide-wall-   a!id   jii-t    undc  rneath  the   -liiiii;li's  ,,f   tlie 

I I.     .\n  exneriment   with  tlie-e  materials  i-  now  lieinir  made  on  a  tiou-,.  in 

\orth    f'andina   which    i-    in    pnness   nf  cmstriii  tion.        .\-he-to-    material 

is   heinir    us(>d    hetwi'cii     the     flooring-    of    hoth     fhi'     tir-t     and     th.-    -( nd 

floors;  ashe-tos  niilhhoard  ]"  thick  or  two  sheets  ,,f  1"  asl«-tos 
hoard  are  u-ed  to  wrap  all  .ioi-t-  that  come  in  contac-t  with  tho 
chimneys,  and  all  wood  is  -e|iarated  froni  the  chimiie.vs  hy  means  of 
this  .samp  material.  .Ml  electric  light  wire-  and  connexions  are  .-e|iarated 
from    the  woodwork   hy   a-he-tos   lioard   or   paper.     The   furnace,   thi'   furnace 

pipe,  and   the  hot-air  tluiv  are  aNo  all  -eparated  from   w Iwork  l^y  a-l)i'-to- 

hnanl  or  jiajier.  Thu-  it  is  -ecu  that  a-he-tos  can  he  u-ed  in  eon-ideratde 
qiliintity  and  to  jiood  advantau'c  in  a  private  residence,  ami  while  the  first 
outlay   add-  ■^lKlc^^}!a!    in  tiiT-  c..-!    ■■;    >]:■■  !c-ii-c.    :.;    the  -am;-   iiiric   :!    fetlileOS 
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tilt'  i-liiiiic'c's  III'  lii-f.  iruikr-  till'  Imii^i-  iiinn riil'ni'liililo  Imtli   in  smiiinov  aiiil 

ill   wiiitiT,  iiiiil   ri'iliii-c'-.   till-  i-ii-t   III    iii-iir;ii .' 


u  M.I.    I'l,\>ll,ll     VMi    .\>lil.~ili  . 

TllP-o  iii;U-  -iM'ciiiitir^  ciiliic  ilitu  |i|-iiiiiiiiriici'  wlii'ii  tlii'  l>;liivilli'  Aslii'stiH 
(  niiiliaiiv  iif  (Jui'Ik'c  I'liiMiiii'iH'i'il  iipi  ratiiiii.   in   tlir  vuiir    l">!»i.      I  licv  i- insist  ot 

:i-licstiis    ;iiiil    -i'i'|ifiiliiic,     :iiiil     iwi n-iiiiii'iil  l,\      iiiri  i|illiil-t  iMu     iiml     lircpi I. 

'I'lwir  Viihie,  tlici'c>rijM',  us  a  iiruU-utiuii  .i^ainst  tiiv  uliuu  use  1  lor  plasti'riiitr 
valjs  ami  crilin^-.  i-  iinilcnialile. 

Aslicstii;   i~  niiw   ii^cl   in   lirrpi I    iiuililiiii.'-   in  rllii's  likr  .\'cvv  ^  urU.  l.nnilDii, 

.Moiitroal,  anil  ( 'liii'airo.  ainl  fnnn-  nnc  nl'  tiir  |iriiiiM|ial  lirriirmilinii  iiialc-riaU. 
It  i-  Ki'noraM.v  iiiailc  in  twu  i|iialilii-.  in  ruii'zli  'a-lii-iii''  ami  wliat  i-  i-allcil 
till'  •  fiiii<li."  'I'lii'  tni-inc'i-  ina.v  lir  ajiiilicil  in  tliu  wall-  ol'  a  iii'u  l.iiililiiiir.  iiimii 
lirii'k.  ini'tai  latli-.  plain  Imanl-.  m-  cxpamlcil  niclai:  ami   uIumi   ilr.v  will  tnnii  a 

(iiatini;'  •>{  tlio  natiii f  a-lir-tiw   iVlt   Imaril.  wliii-li   i-   imu    -n  niu.-li   ii-i-il   in   tin- 

I'liitnl  Staii^-.  Tlii-  I'natiiii;'  i-  thru  i-nvcruil  aijaiii  with  tlu'  '  lini-li."  whii'li  i> 
a  i-an'riiil.v   prrparcil   piin^  a>lii-*    ■  tiln'c  ui  rcmarkalilc  tinrm---. 


Fill.  74.     Ui'^iiliiici'  ciiveriil  with  iibi--tii»  stiin-u.     (.\-l><>tii-.  i 

AniitliiT  applii-alinii  nl'  tin-  fiiii'  a>lii-tii'  |ila-t('r  i.-  in  tlio  ciiii^tnu'tii'ii  "f  tlie 
■■ii-ralird  Salaniamlrr  ilii-nratinii-  a-  iiiaili'  li.v  tlir  I'liiti'il  A^ln'-tos  ('mnpaii.v. 
Lomloii.  Tlic  Hiio  Hlirc  I'm'  this  n^c  i-  ini.xi'il  with  -niiir  piilvcriznl  iii,t;ri'ili(nl> 
ami  special  liipiids:  then  immlili'il.  ami  pri's-i-il  into  Ini-ins.  'I'lio  prmluer  su 
inannfactureil  i-  lit-dit  in  wriirht  :  i-  more  immI.v  applii'^l  than  nthor  cinlins-ed 
iloi'cii-atioiis;  ami  on  aci'oiint  of  its  tiln'ous  natiinj,  ^'i-i|i>  walls  ami  I'cilinijs  with 
frroat  tenacity  ami  pnwir. 

I'ralitc'  is  till'  iiaiiir  uivcii  In  a  new  lircpriml  material  (.•oiiipusoil  ul  ashi-ti  • 
fihre.  c'.alk.  soilium  bic-arlionatc.  ami  silicate — invented  li.v  a  Russian  arMllor.v 
oiRcer  and  <'henii-t.   named   liu.-rhenetzk.v.      It    is   a    luin-condnetor   nf   heat  and 


MiiiiM-iil    liiihistrv.    V.mi.    pawe   ill. 


liM-Ir-i.-ilv,  :niJ    i-    pr;i.-l  icMil,\     vv..tin.l i-       III"    in^iimta.l  nr.'   mI    uimIiIi'   .-..ii-i-f, 

•  1   aii'l    ijiIlit    I'ori'ik'.'i    »i.li 


tiNl-illg     till'     il-ll(«tM-     tilirc     :lMi|     fl>rilm'     it     tlnlll     :-ill 


»tiiiii-i'>;  after  wlucl.  a  lit 


1,.    ^^||ilillu    .-    il'Mi-'l.    all'l    lllv    llllMurr    I-    lii    I 


a  ili-iiitirralcr;   then   -iparati 


.[   li\    air  l.la-l.  an. I   -ili,-,l.      .'\   .iaaiill|\ 


hru.  ,'!, 
vliitiiiH 


-Ir.   then    tliC  a^lif^l' 


('.|iial    ill   uiiiiht    to   thai    ■■!    thr   a-ln-ln-    i>   liiaiic    int..   a    |ia-lr.   tlini    llic  a-iM--!.- 
i.-    a.l.lr'l,    aii.l    tlior..ii-lil>     iiiivl.       I'ii.'    niiMniv    I-    ,|.|i\.'.v  1    t..    a    ivv..lviii- 

Maiikrt   an. I   iia-.-.l   tlimiiiili  a   -iri,-   n|    r..lU,   «l..-iv   it    i-   l^arllv    .Irlr  I   ami   •■ - 

l'a.-tL'.l.      Kniirtfcii    .'r   Hfl.Tii    ihi.kia--.-   aiv   pa I   Im  a   iv\,,|viii^    .Ini -1   ii 

••(.liitinn  .it   -niiiiiin   -ilinatr  ami  -..linm  carLMnai.'  aa.1,.1   !■■  -.tm-  a-  an  a.lla-iv.'. 
Til.'  layrr-   :•!■'■   -iil..ii-.'ti-.l    t-   a    |.r.  — niv   »lii.-li    i-   tinallv    in.-r.M-r.l    t..   JH't   |...iiml- 

l„'r  -Mini'-'-   ii"-li-   'ii"!   I'-t't   •"!•  ""^'   •""'   •'   ''•'''    ' ■'•  •'""'   "''''''   ''"■'    '"''■  ''''""' 

|,,r   .a:.-   .lav.      Wlirii    .Ir.v    t\,-\    arc   i,'ra.|uall.v    ii.'at.' I    in    a    -a-lircl    ..vu. Ii-l. 

<tiv|MMl    ill    a    -..luli.iii    ..f    -.i.liinii    -ili.-atr.     «a>lu-.l,     .in.il.     ami     a^ain     lii-al.-.l 

Tl,,. |... rati. ill-   aiv   r.'p.at.-.l    nnlil    llic   |.r.i|..-r   liar.ln.--   i-   atlaim.l. 

•  Man.l.'rlli.  ■  i<  a  .li-n-c.  linn,  limlil;.  l.nriii-l..-.l  lir.  pr-.l  a-l..>t,.-  -li.n.  wlii.'li 

i>:   a.laiital.lc   l.i  .!.•.■., rali t    aii.v    I'.ain.   an. I    i-   11-..I    St   uain tlin-.  .•.ilim:-, 

anil  >i.lp  wall-.      It   i-  al-.  .■^iiccially  a.laplr.l  f..r  inl.ri..r  tiiv|,r....;inL;  '■(  .-ar-  ami 

stoaiii>liip>. 

•Criliiiit,'"   i-  a   llc.sil.lf  a-l.i'.-l...   l.-lt   i.r.i.ln.i.  iviiil..rc.-a  «ith  a-l.»-^l..-  .■I.'lli. 

ami    iiilrml...!   |.rliiiaril.v    |-..r   tli.'   tiivi tliii:   .'I    tia'   ii r   "■■"■I    "I    ■■■.■•■'".al    pa- 

.e.ifror  n.a.-lic-.      Wli.Mi   in   u-..  (!,.■  tir,.  iv-i.-in.   -Ia-,t    i-  lioLI   in   pla.-.'  !•>    a   lliin 
'^licct   of  aia.thfr  iiictallii-  -n!.-lam-.-.   put   .m   a  (...at-.l. 

(■.,rr,i-at,..|    tiivp, 1    pap.'r   -v  •  .V-l.i-t...vl  "   .•..,.-       -   ..1    .■■.rrn^at,  .i   a-K.-t.,- 

paper,  l.a.-ke.l   l.v   a  plain  ..r  Hal   lavcr  .,1   the  -am.'  material.     P.e.iii:  llexiMe,  it 

eau   l.e  rea.lil.v  liamlle.i   an. I  cut    int..  any  ,lu-iie.|   l,n-ili-;   wlii.-li   make,   it   -1 

ially    -uital.l.'    f..r    wrappin-   lieat.-.l    pip.'-.    linlnL'    ll...ii-.    mi'l    "tla  r    -.irfa.r-    n- 
ipiiriii^r  tliiii.  Ile\il.!.'.  in-ulalinii. 

.\st,p.t...-el    Slieet-'   an    l.nilf    up   It -u.-.-.  — ive   la.ver-  .>!'  a-k.-I....|   p.il'er. 

the   plie-  Leini:'   lai.l   ..ii   .M.-li   ■■tli.'r;   -..  that    ih..  .■..rru.ati,,,,.  ..f   il a-  run   at 

,;..ht   aude-   t..  lh..-e  in   tla-   pre,...,iin.   ply.      li.v   rlii-   ilml   lli.'   -l-."-  tan, 

.,    ,^,,„,,.    ,„„„|,„,.    ,,r    air    .'ell-,    whieh    ureatly     i.npr..v,-    their    iii-iilatlUL'    p.nver. 
Tbey^nro  ..ii-ily  -awe.l  t..  tit   any  -i/.'.l  -nrfi ,  mi'l  .■..nf..n,i   rea.lily   t.,  tli,.  .-urv,. 

of  1. oiler-,  fiirtiai-e-.  et.'. 

\.  Trm-heii.'t-ky'  ha-  pat. •ill. '.I  a   meth...l  «(  manufa.-turi,.-  tirepi I   .1 ra- 

ti.Hi.  hv   t  eali,,;:   a-he-t..^   with  a   <.Jnti..n   of   alkali,,.,   -ili.-at.'  ..I    -."ki;   t! l' 

loi.lial  -ili.-ate  uniting  the  threa.U  of  a-ke^t,.-.     A  .lihue  ^..liiti..i  ..f  ai-  alka hue 

.ili..ate  i-  ii-e:l  ami  ih.'  imi-  i-  'I-'  ii.nia-.-,..l  in  a  -..nirate.l  -..lull..,,  ..I   alkaline 

hiearhenate.      This  .kr'-it-    llie  -iliea   1  etw..e,i    ,!»■  a-l.-t..^   partieh-. 
A    new    eiimpo-itioii.    th.'    i)ri,,.ipal 

r4H-to-    has  he.Mi    inv.-nt.-.l    in   Germany.   a„.l   applieati..,i   f.ir   p; 

h...„    nia.le      Th,.    a.lvanta^re.    elaiii,..,!    f..r    it    are   elioapn,-    of    raw   material, 

hnr,l,ie-s,  an.l  liditiie-^  of  .veidit.      Tt   is  flrepr.    .f.  a,,.!  ..an  he  han.lle.l  as  r.^a.iilv 

a=  wood. 


il    iiiirr.'.lii'ni-    .,f    whi.-li    ari'    -lielh,.-    an.l 
ion   for   patent   rit'l'ts  has 


I 'Minern!   TTi.liistry.  18W.  \r.igr   IR. 


\>IIK>Tii>    l'M\T>. 

Tlic     iiMinil'iii-iiirc     i.t'     tii'i|iriiij|'     pnint      lij-.     in     n lit     vciir-.     ii—iiMiiil 

(I'li-idcriiMc  inipcii-liuici'.  Nmrlv  nil  llic  iiiiiinil':iciuiiT-  nl  m-I.c-i,.>  -.,i„|-  nnik.' 
;i-lii'»tii-.   imiiit-   ill   viiriiiii-'  I'nloiir-. 

I'lii-i'  |iiiiiit>  lire  MiiriiMr  for  r(iii;:ii  wnoilwiirk.  ■inch  us  jnilits.  rnltcr-,  Ihmiii-, 
stiiir-.  Uiiri'li,,!!-.-,  ;iii,|  uiMPilcii  -Iriictiirr,  ,,t'  all  kin.l-.  \iiiii,t..u-  |Mil.Iii'  f\- 
|ii'riiiir.its  !'.,ivc  In-cii  coiMliictiMl  from  time  to  tiiiif  pr.iviir.'  tin-  ri'iirirl<alilr  tire 
n-ii-tiii).'  i|iiiilitic^  nf  ii,l(-tiis  iiiiiiit. 

\>ltKM(i>   IKiMin.' 

]■'•■<■    the    |iurp..-,.    ,,f    prcpiu-iiii!     ih-niiiMliiiMi     niMiiu-.      iH-iiliitin«'      K.MriU 

llnll,         n-l.l-li-         -llcrt.         IMI-.n...;,!-,!.         -,11. 1         clolll.         ill,.  IIMt.Tiill  i-         illip.V-- 

iialcil  with  potii  — iiiiii.  nr  Muiiimi  uatcr  ^la-~  of  <iMM-itic  gravity  1.1,  l-i\  tlii- 
iiiiprirnatioii  it  Ircunii-  -o  M.tl  that  it  ina.v  \,v  '  lappc.l  '  without  hrcakiutr.  I'hi' 
canihoanl.  etc.  i-  thru  -o  -liapci  hy  tlir  ii-i.  of  lhi.  •  lappiiii;  inai-liiiic  '  thai  llic 
tiih'-  for  the  ai-i-uiiiiiiator  i-a-iiiK  pnHJiii-cii.  arc  compose.!  of  two  layer-,  ami  the 

hottoni   hoanU  of   three  hiyer-.      'I'l asinp;.   after  ciryim;    in   a   heatiiifi   ehaml.er 

ut.   \.i:>     (".   i<  then   -iihiiiittcl  to  a   ^i-roml  pro.'e--,  of   iin  ir,:-.?aat io  1.  with  resin. 

wax.   or   parallin.   at    a   teinpi'ratnrc'   of   l"i>      C   <hiriii--    fi i   -^ix    to  oiirht    honr<. 

It  i-  -aiil  that  after  thi-  proee— .  the  material  hei^oine-  >,,  >oli,|  ami  hard  that  it 
may  he  '  treated  hy  planint.  ^rimlintr.  or  sawing."  like  '  horn.  i\ory,  or  \nleaiiitc' 
It   i-.  mo'-uuver,   heat   re-i-timr.  a-;  wel!  a~  water  aiiij  aeid-proof. 

TK>TI\(:     \N|!l>rii>    lioMili. 

AecordiiiK'  to  l.'l  lu/iisfn'r.  a-h.-lo<  hoard  of  ^ood  .pialitv  wei^.di> 
ahoiit      1      kiloyrain      per      >(|narc     metre     for     each      iiiillimetre     in      thickne--. 

It    iinelit   to   re-i-t    a   dynaiiiometrie   leii-i f    luii    to    .Mill    •;;-ain-     per    -ipiare 

inillimetre  of  -eetioii.  In  order  to  .iiidfre  the  purity  ,d'  ashotos  hoard  it  should 
he  reduced  tip  a  pa-te  hy  mean.-  of  warm  water,  and  thiironylily  iiiacciutL'd.  'Pho 
Jiaste  is  then  tr.uisferred  to  a  sit-.e  of  No.  :lii  to  :1l'  wire  cloth,  ami  washed  sovpral 
times,  to  reiie  vc  foreitrn  matter.  'I"he  rc-idiie  is  drie<l  witlaait  calcinntioii.  and 
weighed.  'I'll,  loss  in  weight  from  the  aimuint  orif;iiially  taken  should  not  ex- 
eeed  I'll  til  J'l  per  cent. 

Testiny:   a-he-to-   hoard    hy  calcination    i-    Ic—   i lusive   than    'he   wa-liim.' 

Ic-I  ;  sim-c  it  do<'-  not  -how  wliethi'r  it  i-oiitaiii-  such  f.ireiirii  matter  as  china- 
clay. 

ASIlK.sliil.nil    TIMNi;    Kim    Kl.nolls. 

A  new  iirodiicl  called  a-he-tolith — a  (h-rinan  invention  i-  now 
hciiiy  made  hy  the  Sail  .Moiintain  .\-l c-to-  Coiiipaiiy  at  Sanlter.  White 
comity,  (ia..  r,S,.\.  It  I'onsists  principally  of  short  fihred  ashestos,  and 
is  ii-^ed  chiefly  in  the  preparation  of  ei'incnt  and  tilinir  for  floors;  for 
winch    it    is  ■■laiincd   to   have   sniierior   advantaL'e-:   amoni:   the:ii,    impprineahility 


'  f'lli-lini  ill    liidiisliy.    IS'M.   pilKc  ."jUU. 


til  wiitiT,  mill  c'.il^tii'ity  ity  liiuh  ii-  tli:il  ..f  vm.i«1  ;  hjriil i'i|iki1  Im  ilmi   .,|'  iiiniiit. 

gri'iiter  iluniliilily  tliuii  a-pluilt.  litrlitui--   in   ui-it'lit:  :i;ii|   i-  ;i   ii'Hi  Im-ti'r  .it' 

Siiuiiil.  It  i-  nl-.i  rliiiiiiiil  for  it,  tli:if  it  will  111. I  c-iMi-k.  "iir|i.  or  lirnil.  ;ni.l  -li..\\- 
SriMtcr  ri-i~tiniri'   t<i  ul.r;i-.iuri    tlian    -i.mh-.   I.fii'ii.  .if   im;ii1mi'. 

V^lll.^lii-      |'|;,i|  1,1    I  II,      \||    I  VI  , 

F'lir  ii    liiiij^    tlini'    tluTf    li.i-    hi'c'ii    J    1-1. ii-t. lilt    ili'iiKiii.l    till-    :i    lii^lit    luiiMiiii; 

liiHtfriiil  i'ii|i:ililr  lit'   rc»i-tiiii;    rii-t,  ;iii<l    ri'inlrriii;;    inriuiiiniii   -.i-vnr  in   th. n- 

^triii'tiuii  III  liii'tor.v  liiiiMini;-.  ujitIihii-i-,  :.'r:iin  i-li\  jlm-.  juliiniMliili-i;,nMi;r-. 
etc.  Siicli  III!  articli'  i-  imw  mnniifai'turiMl  li>  ih.  A~lu>~lo-  l'fMti'.-t,-,|  Metal 
Ciiiiiliany,  of  Caiitiiii.  .\la>-.  'i'lii-  >|iccialiy.  linnun  a-  a>l.i-tii-  |iriiliTt.i|  mi'taj, 
i?   i'iiin|ici--ril   lit'  a   liiiily   m-  rnri'  nl'  ainiralnl   -lii-i  t    -ti'il.   uhii-b    i-    inirui  f-i-'l   ai    a 

MTy    liiuli    ti'iii|M'raturi'    in   a    laitli   nl'  i-i'iiifii!    i'i>ni||<||inil.   pii-parr  I    in    a' iilam-c 

CXpiTini-litatinn    mc    thr   pai't    ^l'    a    rnnfin:;    i-xprit.   ainj    |mi--i~-c.    niiii|iii'    |in-irva- 


Fli..  "a.  <'»in-triictiiiii  ur  a-lif.>t'i- |^i,ti  i-tiii  nittul.  ( in  y  ^artaci'  rf|irt>iiit- tlii-  >Iiil  i-mi-.  Tlit- 
liluck  mirfiui-  ri|iri-~('nti  a  (.-■latini;  nl  .-inrial  ii-|ilialt'ainiiiii|iiiuiiil,  niipliiil  to  thfnti'fK-i.rc  uikIit 
trreat  heat  aaci  |iii>,'iire.  Tlie  wliiti- Mirfao-  .•.lin«-  pare  asU'-tiw  filt  iirialv  >'ial"'M'il  in  tin- 
ifcHphaitiini  eiiiii[HiiiiHl.  (NiviK.  The  tiuitini^  ot  asiihaitiiin  C'liiijMiimil  mjiihU  in  ttiickm-^i  at 
leawt  h\e  coats  ot  heaxy  protective  paint.  The  tini-^iied  piiiiliici  ir*  of  the  same  con>tnittioii  on 
both  side-  ,,f  tlie  sheet.) 

I'XiH'riiiioiilation  mi  tlio  part  ot'  a  i tiim  i  Npirt.  .in. I  p..--i--i-  unique  preserva- 
tive ipialitii-.      '{"he   inten-e  heat   el    the  -I I   iliirini;   imnier-i pon-  tiie  jioroT 

of   tlio    metal,    ami    all.nvs    the   e.iiiip.iun.l    p.    peuetrat.<'    'herein,      .\ftir    tlii-    iui- 

mcrsiiiii   takes  plai'o  the  <heet  of  -teel   i«  pa 1  tliront'h  a   pair  ..f  li.it   .Irippinir 

rolls,  wliieli  roniove  all  the  -iirplu-  eoiiipounil.  ami  reieler  the  .-.latiiiL:  ,.veii  am] 
clear.     I'lire  ashestos  felt    i>  then  applie.l  to  Imth  siile>  ..f  the  -lieet   un.ler  ur.-at 

pressiiro,   ami  ,ncli  sheet  i-  afteruanl-  leil  >lo«l;  ;  ura.luall.v    .■..ntraetintr  ami 

liarilciiiii^;  until  it-  ilitl'ereiit  eompoiieiit  ]>arls  -  -teel.  ■■.ni.  iit.  an.]  tw.i  layers 
of  ashestos  felt — are  e.nnhitieil  into  a  pral•til•aIl^  -nli.l  ma--.  The  re-uh  is  a 
iiiaterial  which  will  re-i^^t  tire,  water.  'j:\<.  ami  -ulphur  fnme<.  ami  the  eorro-ivo. 


KngiiieerinR  ami   Miniie,'  .iouriuil.   l.yw,   iia^e  -':;. 
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(lotri.  •>  I'iiVMi,'!'-  nf  till-  i-lciiii'iii-  l'..r  an  imii'liiiili'  |"'riol.  U  |ici-i-i'~-ii- 
^trrii  .  rijiiilitv,  .-iricl  linlilni--  •it'  -luia  irmi,  cmiiKiiinl  witli  ll»'  |n.rliiliilit.v  :m. 
m-c  nt    ii|i|ilii  Mlioii   i<{  till-  i\\i'-\   'iiti-t'iic'lnrv   ni    tile  rcai l.v -iiiii<lr   nMitiiiir-. 


Vu..  7<'<.      AmU-Iiis  pnitcoti'il  nil  till  .  .irruK.i'i  il  iiiIk'i'  liiiiimi).'. 

'I'lli-    -Iccl    CHIT-     uliirli    i-    lllc    >tl t'c-t    tVilt'.irc    111'   11-lic-lii-    lil'iilri'lnl    lllftill 

— i<  iili^iiliiti'ly  |ii-iili'c|f(l,  ami  i-  iiiiiiiinic  I'l-mii  tlic  iitlack  nl'  aiiv  mihiral  iiireiit  : 
wlietlipr  it  111'  ii^fil  on  tin'  cxlcriiii-  nr  intrrinr  nl'  a  -tnu'liiri'.  'riif  most  M-vcrc 
cliiiiatii'  i-"iiililiiiii-   uill    lia\r   I ITiii-t    ii|iiiH    it   a~   tin-  i-natiii;;-   i-  prrl'i'i-f.      Tlii- 


Kii..  77.  — A>bi»tiir   iniitii  till  iiiet;il  tint  liilyi  cMiipiiii:. 

ouiiiiMit  i-iiatiiiu-  is  il-i'll'  prntiTtcil  li.v  iniri'  a-ln-ti's  lilt,  witli  wliirli  it  is  covornl 
— on  liotli  sjilos  of  tlio  slioct.  'I'lir  a-lir-tiis  i<  n.it  -aturati'il.  Init  retains  its  clear. 
^^ilit('  -nrfai-o  on  its  p.xtorior  sido.  ami  is  alisulnt.'l.v  firi'pronf.     (Fifrs.  70  and  77.) 

Asbestos  in  Electrical  Machinery. 

A  new  nii'llioil   nf   in-iilatini;-   niotallii-  -urt'ai-i-   has  liron   pati'nlril  liy  .lolin 
A.    Iloanry.    Philailolpliia.    r.S..\.'     'Plii-    ini'tlm  I    i-onsi-ts    in    aMpl.vini;    to    thi 


'  liiKirii'i'iini;    .uiil    Miaiiis;   .Ininiiiii.    It'll:;,    II.   p.ij,'i'  -Vi. 


iiii'tallii'   -iirLirc:    i  I  )    ;i    p^i-ti'   .rr  I'l'im  I't  ;    i  J  i    in   iijiLiiMni.:    ii-lr-i..-   m    lil.i  ■u- 
•  •r    tlnk.v    Icirni    in    ihi'   rcimiil ;   .ni.l    i^l  i    .■nviriiiL:    tin-   :i.lM-t...   vjiih    ;\  -..luti'Mi   .il' 
(hfiniriil  I'l'  iiii'tiillii-  -lilt-.  '■■•Iiil'iiiiil   uilli   ;i   ului.v    Ml-  MllMiiiiiii..n-   -uli-l.iiirc  i-,.ii 
t.iiiiiiiK  lime. 

A-ilx'-tM-   i-  ii-i-'l   in   (III    t'oriii  iif  iiiilll'.MV.I-   ill  till-  ,  •  ii-'ni.'iiMH  ,,)   .|>  ihuih'-. 

It      i-     ll-''i|     ill     'tlllil'-.    Ml|i|     I'llluW".     t'nr     lliriiili:;     rciriMT-i.         li.lttiM-        pLUi'-     .ITi'     -.   Ilii 

tiliH"*    uriipiinl    ill    ,i.|.i'-t...    piii'i'i-;    :iiii|    ii-li -ii.-   i;i"Vi-    liiii' I    uitli    nil.i.i  I     -irv. 
to  liniiilli'  c'lri'trii-  \\ii'i'-   vvilli  ■•■'iii|MiMi  ni'  -,ilit\. 

A  coiiipii-itinii   I'cif  tin-  iii-iihii  ir.ii   1. 1    nil  l.illi.-  ci.iiiliii'i..r n-i-i-  mI   .1   Immt 

111"     M-Ih-Ih-     Vlllicll     .-..Ml',     llii'    -Illl'lMI-     Im    1  !■     in-Ill. iIimI  ;     :|||.|     II     .-..iiliiiij     ..t'    oil     f - 

Miii-.l   l,y  liiiiliiii;    "itii    litli:iri;c'   :iii.|   nil   li.id,    iiiilil    tin     Iit.'  .i.i.l-  .i|'  tin-  ..i|   \,.,u- 
lr(  I'll    ('X|ii'llri!. 


Miscellaneous  Uses,  and  Manufacturing  Processes. 

Tv'v  fill  chilli  l-'iliii.  A-lii'  I",  lil.p-  I-  n-i-,1  t..  -'•Mil'  i-Mrlil  r-|.i  ■  i,ill\  ill 
Kml'IiiiiiI  mill  till-  I'niti'l  Sliilc-  in  i-iiiiiicxii.n  uilli  j;,i-  tin-.  I'lir  u.i-  1-  imnli- 
to  ri-i-  tliriiii>,'li  ii-l.,->lii-  tiliri'  ainl  i-  tl.i-n  lii;lili-.l.  Tin-  n-l.r-i.--  lil.i-i-  uI.-m-  l,i-ii;litl,\ 
uhilf  till'  nil>  i'  liiil'iiiiiK  uitli  :i  l-liH-  ihilnc:  vvliii-li  -1  r\i-  imi  .■iil\  1..  .|l-trilMiIi' 
till-  In-Ill;   Iriit   i-\liihil-    till-   |ilr:i-ant    ii|i|ii-:ii-,-.in-i-  ui   ;iii    . .|Hn-lirj rl li.    si I    .-r  r...il 

li.e. 

A-l"-tii-  ill  till-  -liii|u-  lit'  'i-iii-ili-l  tilii-i- '  i-  III  \.\vj.'-  'liiiniinl  I'll-  iiiiiny  in- 
■  lii~triiil  iiihI  ilMiiii-lii-  |iiii-|"'-i -.  'I'ln-  ;;ii-  l"i;-  I'-r  "|iiii  lii-,-|il,n-.-  .in-  la.cil 
with    iislii--to-.    ( 'liri-tiiiii-    tn-<--.    ;iinl    ■Simla    Clan-'    an-   Im.iIi    .-mvi-i-i-.I    uilli    tlii- 

I'.iiici-al   c-.it|..n    in    llm-i-  iiai-i-ln--   uliin-   III'.-   I    i.r'i|-irl\    aii-   li.-M    -a.-r.-l;   wliil.- 

tilt"   liiiii(lrcil-    nl'    lli.iii-ai  il-     if    lamp-    :i-i- I    ii|Min    aut..)ii..l.il.--.    >.ii-lit-.   i-n-..   1- 

-iiliic   i'i-i-t,x  Iciic   ^a-    I'l-il    l|-'Mn    al--c-i-lit  Im-   n-ri-\  i  li  r-   --I    a-ln-I--    tilin- 

"  A-lii--l.i-  -iii-k- '  ai-i-  till  iii-«(-l  invi-iitiiiii.  Tln-.v  an-  i-alli-i|  in  tin  ti-mli' 
•  l!a-rii  S  ••]-;- '  nl-  I)r.  Ili-ii;lit'-  .\-lii -I..-  Sn.-U-.'  ami  aru  iiMiiiiliiCluri-il  li.v 
.\k's-r-.  Si  ,-1.  lii-.laili'  iV  ('..iiipan.v.  !  |l,,iiiinL".  .-^In-i-l.  l.omlMii.  |-;.(  .  Tli,-.,- 
-iick-  ai--'  !  .i(l(-  .it'  -|ii-ria!l.v  p|-(-|.an-.l  a-l.i--t.i-  r|..lh  "illi  a  .•■-i-k  l-a-c-  iinpi.  unal.  .| 
witli  Kuril-  aciil.  'I'ln-  -...-k-  an-  in-a.-li.-all.v  imli--^t  vn.-l  il.l.-  ami  at  lln-  -aim-  lini- 
-..ft  ami  pliaMi-  in  wi-ar.  ami  with  an  cla-ti.-ilv  (liat  i-  ..fli-:i  al.-.-nl  ii,  ..ih.r 
iiiaki'-.  A  |iair  i-an  In-  lia.l  at  7. 1.,  a  l.-w  pri.-i-  i-..ii-i.li-i-iiiL.'  tli--  .pi.ilit.v  ..f  lln- 
malcrial  ^upjilii-.l. 

Colli  Slcirinif.  —  Viiv  till-  pn-i-rv:iti..n  .it  nii'.it.  ami  all  kimi-  nf  pr..\  i-l..n-. 
s-l ci-'iillv  C(.li>lniot(-(l  -hips,  cniitainiii^  tin-  m-.-(— ar.\  i-c-friiii-ralut-  ii|.paratii-  ami 
(•1kii!i1m'I--:.  arc  in  uiiivi-rsal  ii-r.  Fii  tin-  lai-i^i-  .\ini-rn-an  i-iti.--  -p.-.-ml  .-..1.1  -n.r- 
n\zo  Imihliiitrs  have  horn  ereotoii.  .Vi-arl,v  all  of  tlim^.-  luivo  ilmihl.-  wall-  -nr- 
rcumliiip  the  Polil  cluunln-ri.  with  -oim-  kimI  ..f  miii-.-.-mlii.-l  intr  mat.  rial.  K-.r 
this  piirpo?p  11--  tos  lias  hcon  t'..iiml  spf<'i,-ill.v  .-iiital.lc.  In  roi-i-nt,  ...M  -i.iraL'.- 
ooii-«trm-tion   this   nrticlo  lias  1 n    m-ihI   vor.v   pxtoti-^ivol.v. 

Aslirstos  (i.<  It  Filter  Meiliiiiii.  -  \',^r\  fim-  Hhrr.  whit-h  has  1 n   .ul..i.-i-ti-.l  t.i 

a   pro<>(^ss  of  cleaniiiff.   is   iiscl   to    a    largo    oxto.ut    iis    a    tlltorimr   :ii>.lium.      It 
resists   the   notion    of   alkalies   ami    aoi.ls,    ami   after   filtration    it    i,Mn   In-   t,-asil,v 


llnlMl'ii    I.V    iliit    WIlt.T    ..I-    -U'HIU.        Ill    .MM'    ..I     M    ll«r,|    t.ll;ll-i.ill,     riM.lili',    till'    till.  I 

■  iiti  U'  tlir.iwii  iiil.M  th.'  lirr.  ninl  iittrr  tlir  n-idiial  miiit.T  iiiii  Ih;uii  i-wiih'mii"!, 
till'  liliri'  uill  It  I'i.iiihI  iiiiiiii|..nriil.  iiml  ii'mlv  Im-  ii-.-  iiifiiiii. 

'I'liiTi-  lire  iiiiiiiv   ilitFiTi'iit   kiml-   ol    n^l.c-tM,   tilti-r»   iti    ii>i';    llu'   '  Miii^iit'ii'- 

I'iilir  nipid  ■— whi.-li  i- ,r..i.|,   ,,t'  a   hollow   (Mrloniti'ij  i-.n I'  (liitlu'imiiri'.   m.'i- 

vliii'li  11  .|.iTiiill>  \v,.Mii  ,i.l.,-t,.-  ili'lli  i-  .tntili,-,l:  III,.  •  Nil,,. -I,,,  rilt.r.'  wliirli 
i-.iii-iM,  ,,|  nil  ii|i|.c.r  iiiKJ  joHiT  I'lirllii'iniur,.  m-"..)  i||\|<||.i|  1.>  m  -triiiiiiT  of  lik.- 
Miiiti'i-iiii.  u|>,.n  wlii.-li  i-  lix,.,!  a  ,|„.,.|  ,,t'  »|i.-i'i,ill.v  |iri'|iiirri|  :i-l'. -to^  .'lolli,  iiii.l 
I'lioxc  llii,  jiifiiiii  iiiiothiT  -hoot  ot  iiiiioh  tii.r  Irxliiro.  Thl-  tilt,.,-  |.  -aj,!  i,. 
i-omlcr  oxi'olli'tit    -orv  ioo   in    iho   piiiitioalii.n    nl'   wairr, 

III  llir  l.tiliiiiiiliii  II.  Ill  ||,|.  lalior,it"r> .  ii-hc.-t..-  in  it-  varo'ii-  Toriii-  i-  a 
MT.N  'i-i.|iil  .iili-laiii-|..  ami  oan  1m.  i.inph'yoil  m  rv  rradilv  n,  iiiaii>  wnv-  ,,\\  llj. 
li'i'tiiro    till. I  ..      A-lii.-l..-    twill.'    i-    ii-,-,|    ill    hiinliiiu    t..irollirf    piii-l-    ..I'    .ippariitii- 

I'Xp.'-.'.l   p.   lii-i'  an. I   -li >.r  a.'i.l-.      T.,   pn.uiil    -proiLliiiL'  ..f  n   .Tn.-k    in   tl,.     ii..,-k 

of  II  n-t.'i't  ..!•  Ila-k.  it  i-  only  n.'i'i— an  p.  I.in.l  it  ,.  ilh  ii-l.o-t.i-  ynni  .t  Iwiin- 
F..iiki'.|  ill  II  -..jiili.'ii  ..f  -oilliiiii  -ilicatc  an. I  tli.'ii  Iri.ati'.l  with  a  -..liitioii  ..f  .-a! 
I'iiiiii  i-lil..rii|('.  an. I  a  piTt'i'.'tly  iii-..lnl>li'  .'..iiii'iit  i-  lli..  ro-iilt.  A-lii'-t..-  «...  I 
liilx.'.i  with  a  -..Inti.'ii  of  -ili.'at.'  ..f  -."liiini  iiiak.'-  a  tin'pr...if  .'I'lii.'iil  ..f  (.'roai 
-•tri'liulh.  an. I  al-o  -iTv.- t..  111,11.1  .111. ■!<- ill -t.. II. -wan',  it  .'an  It'iiiu.l.'  in-..liihl.' 
I'y  -iili-i.pii'iit  tn'atiiii.nt  wiih  .■al'iiiin  .■h|..|-i.|,.  -ili..ati'  ..I  I'ali'iiiiii  hi'liiL.-  f..|-iiii'.|. 
A-lii-t.'-  pap.'i-  and  .'ani,  liaviii'.'  all  lii'irroo-  .if  thii-kii.'--.  ai-.-  I'liiployi'd  a-  -iili 
stitiitt-  for  wire  Kiwm-  an. I  lli.'  -and  halli  in  -mall  ..p.Tatioii-  in\..|viiiu'  tli.. 
Iioatiiiu'  ..f  uli-'i  vi',s,'N.  A-h.-t..-  papi'f  ami  -ili.'ato  of  -o.linni  aw  v.'I'v  u-.'fiil 
lor  iiii'n.liri«'  I'ra.k-  in   «:la—  appariitii<. 

.|v/'..v/(;,v  Liiillii'i-:--  \  n,'v  ii„.  I'nv  a-lx'-l.i-  i-  tiip  niniHifiirtiir,'  ..:'  ii-h.-- 
to-  Iciiihi'i':  wliicii   i-  iiia.il'  liy  ilivi.liiiH-  a-lii-t.i-  int..  vory  tin,'  til.rf-,   .niiiifr-iii.^ 

and   tli..ro\i;.'hly tin'/  th.'Mi   with   a   -oiuti.iii   .if   riiMi.T.   aii'l  afli'i-wanl-   .'vap 

I  rating  thi'  <..|vont:  tlio  tihr.  -  thru  .'.iIh'I-,'  pcrf.'.'tly.  A  ma--,  may  I..'  pn— ..I  ..v 
rolit^.i  int..  any  .Ic-in-.i  I'.iriii  ami  th.'  prodiiot  i-  -ai.l  t.i  r,"*,'iiihi<'  li'iitiior  very 
rio-i'jy   ill    it-  -trii.-tiirL'  a';.i  ironi'i-al   rliai-ai.ti'ri-ti.'<, 

111  III!'  h'ilrlifii. — A  initiili(>r  .if  lioiiscliol.l  arti.'l.'-  ai'.'  n..w  iiiaimfa.'tiir.'.l  ..f 
ashest.'-.   aiii..np-f   tin";,'  may  ho   montionod  :— 

Axl.rslns    TdhU'   Miilx. 

Ashi-stDs  liiikiini  SlirrlK.--\'<t'i\  f.ir  n'jrii lat iny-  th.'  I.i-ownin;;  ..f  hr.-a.l,  .'alii'^. 
nin-l-.  it.'.  Wh.'ii  till'  hakintr  arti.'lo  i-  l.r.iwiip.l  siitfii'ioiitiy  .m  t..p  an  asiiosto* 
slii'i't  i-  joo-oiy  plai'o.l  .'ViT  it.  after  wlii.'li  it  may  ho  loft  in  tho  ..M'ii  until  .ioiii'. 
wittioiit   .iansror  .if  hiirnini;. 

If  till'  ovoii  haki'-  to.i  rapi.lly  on  th.'  hott.im.  an  ash,'«to<  -tov..  mat  place  1 
iiii.icr  the  pan  will  roiiiody  it. 

Axhrstox  Sfiifi'  .V'/ '.'.■.  -Tho-o  mat-:  ari'  ah.iiil  tho  handi.'-t  ufon-il-  in  th.' 
kitfiu'ii.  They  provont  -.'..r.-hini;-  or  hiiniiiiy  oitii.'r  tho  f.io.l  ..r  tho  nton-il-  ainl 
n.ake  stirriiit;  niiiipopssar.v. 


'  Mill. .ml    liiilii-liy.    I.s'ts.   Pill!.'  r,^. 


i^.'J 


.\,l,.,fn.    /„„.,/    fnnl.,,,.,    //,„„/..       .  ;,.„l,||,.-.    |,1,.    ,,1;,!..-.    ,,„.|    -„,..|...l,.    ,,.„-. 
''■'"■    '"■'•'■'•ii'l-     N.,.,|     .,,V    ll„.    I,,.-,     ,..,|,|     ,...11,, I     .,,,1     ,,„|     U,,,,     .!„,,.,.    ,,,     ,,„,,.    ,„|„.. 

f,,-.      'n..-..  \i,n,.,i.  i,t.r.i|.  „r-,    ri,.„l,    „  ,il,  ,„,  ,,,|   ..,,..  !,„,,,,,   |, ,,,.,,,„  i|„.  ,|„.,,. 
,,f  -t,-|.|.   »liii.|i  |,rvv..|,t-  liinniiu   ,r  -,.,.r,'l,in...  ..|    i|, i,.,.„i. 


*^Hmr^ 


(n) 


i-'i,.  :^ 


(bi 


tl.)    ■■St..v,-  h,..l.  WITM-I .i-U,l,„  |,.|„.,,| 

„■:  It,,m  1i.,1.|.  ,. 


'">''■  -iiih llHri.|.,\    n-ihl.-rii,^   ||„. 


..,..sl„.    I„„,i.,    ;,  ,,   1,,,,^,    .,,]„.,,,„   ,„,,    |,„.|^,„|   ^^,,1^  ,|^^,^,,    ^.^,_|^  ,.,,v,.,,..| 

"''•'  ''    ''"'■  ""••■  ""-''•  ^""1    li"''l   "i'li  .-..1,1   lu,,„||,..      I,    i,  .,„.,.,,, II,    ,|,,.,,,,,|   ,,,,. 
',,a-iliiL':  -ill,,,  it  ,lii!M.,  -  ill,   ||,.,ii  ,,u.|.  i|„.  ,.|, 
:iil  l,.|i.  |.,|iinll,\    '  i.,i\i  II    nil    ,,\,i-. 

Asi...sio.  >'„,.,    /•„/;,;„,..     -nil-   i-   I,   „ !,.„   |,,„.|,  |„„.|..   ,,„|,   ,  ,,, ,■ 

iiMiv   l„.   „-,.,!  ,,i;    III,     Ii,,tr,.|    .1,,,,.  uitli,,iil    liiinii   ,.r   iii,,,!,.,,.;,,,!    ,.,|,.,i,.. 

.l,v/„.V„,v  /./„/   /,„„   //„/,/,,.     F,,,  ii„,   |,,,„.,|,,,.  ,„.  |,,„.|„.„       \   .,,,,   |„_^,,  ,.,,. 
-i-tiii-  |,ii,l.  III,.,., I  ^  ill,  1,-1, -I,,-  ..J,,, I,.      I,  „.,,,,„.,  I,,,,.,,.  ,,,,,,  ,^  ,,_^,,|  ;  ^   ii^^    I   _^^  I 
liiiir  ,i|'   li,,t    If,. II-.   ,|i-li,.-.  ,.1... 

.\sl.,sh,.     In,,,     ll„l./.,,       S,„,il:i|.    ,,,    ,|„.    ,.,.'.,.,,,„     ,|.,l     ,,. „,M,,,..     «,,!,     ,|„. 

rxc..|,ti,„i    ,,f   ;n,    ,.M,.|i    |,i,.,.,.    ..t    .,-1,,..,,,-    ,.|,,t|,.    „.    i\,M,.;i,.|    I,,    III,.    1,,,,.;,    ,1,;,,    „ 


Kl...  7!l.      A-i., -t,,-  l.rak,.. 


I 

1 


iH4 

|....kit  i-  liia.l.-  I'M  ill.-  liiiml.  «lii.rli  luuki'i  |>nfilili>  ii  i"'>r.J  >.e.MirL'  lit.lcl  oil  llir 
iri>ii,  iiimI  lliii-  |iri\iiit-  ilir  |,....i;.ilil>  lit  -I'liri'liMiK  Hn'  liiiinl-.  Tlii*  Ii'-IiUt  i- 
ibiikl.s    |iiii|i|iil.  ii-i-i-  liiiil.  mill  i-   iiiiiii'inMi-, 

Itiaki  J.iiiiHij.     A  iii'ii  I. inn.  IhiiIm'  LiiimI  Iiiimik  ii  imw   iiiiMnilinr iin-il  li>    tin- 
.l.iliii-    Miiinllli'   (  i.niimti.v,   of    Nmv    Yurk.      Tlii-  urtii'lt-   lia«   Urn    iilfpluil   crtif 
tivi'l.v   In  liniki-  1.11  mit-iiiiiiliili-.   iin.l   i-.  iiiinli'  <il    purr  l-mtf   Hbr.'  uiU-'t..-.   Willi 
wire  iiitrrw'iVfii. 

IKIMMKNI     III      .\«lll!'li"     ►"II    HI  MMIIIM.     n      «  Mtlll'llimr.' 

A«1i«!Hm-.  urli.'lc^,  wlii.'li  lire  iiiiluiall.v  jivurii-ri.iiu',  nrr  r.'inl.T.'il  wnliTin-iii.l 
liv  till-  lollMuintt  pr.Kt--:  tlir  nrtirli-.  lur  um-  ill  i.iiliiiar}  tfiii|irrutiiri'  iirc  .•i.iilr.i 
with  chriiiiiu  k1i><'.  "'i'""  t-'l'"''  '"■  'lii'""*' "li'i"  kI'"  ■  '"■  ''"'>  ""'  ^'''''t'"'  "f  ""I' 
■J    dilution    iif    ri-iii    miiili,    ami    alttTwuriU   trinili'il    uitli    a    -olutiDii   of    i-iili'iuiii 

(.•hli.riili',  whi.li  forms  witli  llir  -iiap  uri   iii'.ilnlilr  i'ii!iii>imiiil  mi  tlic  -orfa itnl 

111  tlio  pori's  of  tlic  mtiflf.  Wli.'ii  thr  arliclc-  aiv  d.  \«-  -uI.J.'cIimI  In  liiitli  ti'iii- 
|«Tatiin-.  tiir.N  mv  rillu-r  .•.■alnl  witii  m;.'  i;lii".  ..r  a  kU>-  i.r  pnrr.luiii  .iiaiiirl 
i-  liiiriit  <ni   to  tlirir  ^urfiH'o. 

IMrlliiM.M    llU.MMtM    ol     V^lU-m-    III  xfl  111  M  ■  M  -     I"    I A  Mil  K    HUM     l-l-T 

lll.SIMKi.il  MliiN.' 

To  pri'voiit  tlio  (lisiiiloKniti"ii  "f  ^l"''''  a-l.i -t-s  noolo  williout  tlif  uilililioii 
of   any  1, ill. linn  mati-riul.   when   uii-li-r  tlu'  a.ti.iii  of   li.|oi.U.   ii    is  heuteil  to  a 

t.iiipiTatiirf  lifiow  that  fo  wliich  vitriri.'atioii  ocnir-  l.y   i rsion  in  u  hath  of 

ni.ilt.M  aluiiiiiiiiini  at  tiiHi  to  TlHi  C.  Slioot  a-h.-t..-  tri'iitcl  in  tlii-  iiuiniior 
form-'  -I  r-  .  'lent  -a.!?.  '  'il  for  .liaphramns  in  th.,-  olcrtrolyti.'  pr.i.ln.'tion  of 
alkali. 

M'lM.Il   MI.'N    ol-      VSIIKsi.is    TO    TMl      \l  W I  t  \t   11  Hi;    .'K    I  IHK    RK.SlSTlMi    AM)    RK.KHM  T.i|l\ 

mmi:rim.s  1  >Ki.  IN   III  ii.iii\o  I  iiN^nin  TiiiN.  kti.' 

Ashrstos  reilnco.l  to  a  tihroiis  p.iw.ler,  mixed  with  powiloro.!  .lay  iin.l  ivtra.'- 
t.iry  oarths.  inaile  into  n  I'HRto  with  water,  inouhlod  into  the  rcpiiriMl  «linpe,  tlioii 
ilrio.l  aii.l  huriit.  fiirni-hos  a  valuublo  rt'frnftory  material.  This  nuitcriiil  may 
he   iisoil  for  hrioks  nn.l  paving,   as  well   as   for   fiirnat.-os.   rotorts.  oriioililos,  ct.v 

III   aililition  to  its  r.^fractorinoss.  it   i>  .-liiii 1  t..  !..•  liiilit  ami  v.Ty  har.l,  aiul  i- 

nsefiil  for  n.'i'oii>tic  iiisiilation. 

I'H.M  KSS  OK    I  SIM.    l-lliHol  S   ASI)l>Tos  IN    11 1 K   KOHM    OK    \    1. 1^1  in  oil   IM.ASTIC    MASS.* 

Powilere.l  fihrous  ashostos  is  ail.lej  to  -iiilphati'  ..f  aliiniiiia.  ami  a  solution 
of  aRnr-npar.  to  f.irm  a  plastic  or  li.pihl  mass,  which  will  sot  hard  and  with  th.- 


'  Chiriiual    liiihistry.    I'«i2.    ]>•>»«   l.lt 
-  llii.l,  1!)fl2.   pn|i«  1,212. 
'  Ilii.l.   1!K).1.   pi.ije  !>■<'< 
*  Ilii.l.  tsn.l.   |int!e  fifW 


lulilitiuii  of  tuiliililc  tilliiii.'  unit  ri.il.  .mu  lir  u*.-.'  ,i-  .i  '-'ivii  vi  mi-  iii<'il  itiiii< 
liuitcrii'l ;  ut  uii  iiii|in'«ruitiui{  li'i"''l,  ■•r  l"i-  lli'  pr.i  luc.i  luii  ^^l  ■•'  li-«  iiia  k- 
I'litiri'l.v  i<l   tlii>  mull  r  III. 


I'M'"  (  -»    1  i.li    \l  VMM.    \hi|.|    ||tt||«..|     \-Ml-li 


-I  I  I  \\\\  I     I  ••II    -l"^  \l\' 


Sliort-til'nil  ii-l>i-t.i-,  lif  -iliiil;ir  iiiiili'i'uil.  i-  ••■•im  rlr.l  ml',  .i  |'ul|.,  .n:'i  run 
v.*  u  Ipriiml  ciiillr-"  wi-li  nil  till-  |'ii|Hr  iii.nliirii',  Altci  ilr.ii  mu  .iii'l  pn-'iiiif,  tin' 
Hi'l)  la  rft'lfd  III  till'  ii-iial  iiiiiiiiii'r.  li'Uii:  -III  iniiu  ii  ml  iii.ill>  ijiiriiii;  ii-ilnm  int.i 
f'trili-  iif  11  -uitiililr  wi.llli.  wliiih  li'rtii  iin  ii|ipiirciilU  •••iIiitihI  vW.  It  i^r.  Ii-i  i.  .1. 
till'  wi'l)  iiiiiv   lio  r^lit    utter   riiliiiu   l'\    •■iiltiui;  llii'   mIiiiIi-   r.ill    lr.iu^kiTii-l\    ml-,   .i 

iiiiiiilipr   nt'  (li»r-.      Aip^lliiT   iiiilli'i'l   111    -littiiiu   r.pii-i-l-    ih   .iiri'itiii;{    (li I.  ..(■ 

I  iil|i  ill  I  hi'  I II.  II -I   -l.iti    mull  i-  .1   -irii-  I 'I    III  -  III  iiir.  -Ir.iiii.  "V  Ihinnl ;  n  liiili  Ikim> 
till'   I'tTci't    nt'   ili\  iililit;    l!     Ihtii    .1    -iTIi-    III     -ill-il'-.    I'il|>illi|<'    III'   iu'illir    rri'lul    11-    11    ••.. 
liiTriil   »i-li.       Till'  -tri|.-.   Ill   wliiclicMr   u  ii,\    |'ii  |>iitri|.  iiii'  mi1.-im|uiiiiI\    iiiirrtli'ij. 
mill  ^iiliii-rti-.|    t^.    till-    ifiiuii    III    -nihil. If   l,^^i-tlllH    iiiii.'liiiM'f.  .   t.i   I.. nil    tli  riii'l-. 


Ill  II  W  I..I   K    ..|      v-lll  -|..>    IS     \i.\    I  1    Ml\..l   -    I  I    \MI  -. 

Mr.   S.   Siiiil.iT '   I..  Ill,   /I'lliiiii:.    I'.'ii-|.  i-iill-  iilt.iil  i.'ii    '.'  ill"'  l.iliiiMiiiir 

ol'  ii-il.i'it.'-  .Mini  »lii'ii  li.-.iM'l  111  ii..ii-liiiiiiii.'n-  lliiiii.'-  i'lii-  .Viirii  i-  |.ri'|..ir..l 
l),v  iirriiiiiriiiu  |Mir.'  -I'l'i.fiiliiii'  ii>l.i-l..-  -a-  I'ri'i'  ii>  |i..--il.l.'  If. .in  ir.i:i  in  tin- 
roving  iiiiii'liiiii'.  ill  -II. -li  11  "la  lliiil.  iilliT  .iinliiit;.  it  i-  -|.rrii.l  .ml  Iii-Umi-ii  I'.m. 
liiyprs  I.I  ri.tl.'li.  \\\  llii-  liii'iin-  it  Liri'liif-  inixi'ii  uilli  a  iiTlaiii  ■irliiiili'  |.ir 
ci'iitiiKi'  "I  I'l'ttnii.  iii"l  i-aii  1  <■  -I'liii  iiit"  MO  tliiii  tlirrail-  in  uliiili  llic  ii-l<-l..- 
tiliri'-  li'-  ii|i|i|-...\iiiial«'l,v  |.iirallrl  I..  ..iii'  iiii..lliir.  Winn  a  varii  .■..iii|...-im|  ,,\  -uAx 
riliri's  i-  pliici'.l  ill  II  Itiiii-i'ii  riiiiii.'.  till'  1'.. It. ill  i-  lir-t  l.uriil  invay.  iillor  nliirli 
till'  iislie-lim  lilirtv  L'ivi'  up  «iilir  lUnl  Irri.iiii'  lirlltliv      'I'liiii  tlw.v  IrL'iii  tn  -..llni. 

mill    ti-.uill.v    f\i-i'   t.'U'tliir   l>.   loi-iii    a|.i.ar«'iill,v    li..in"i.n'iii'.iii-    r..'l-.    ulii.-li   I iiii' 

welili'il    ill    till'    llaiiii'   ami    k'lvr    "iit    a    .'..ii-tant    lirii{lil    wliil.'   liu'lil.       Tlii-    la!,'-. 
I'lii.-i"  fvi'ii    ill  till'  li'—  li"l  |iiirt-  '.r  ill'-  tlaiiK-       Wli'-ii  i-"l'l.  till'  llirra.U  ar.-  uliit.-. 
Iiiir.l,  lirittli'.  iiii'l  I'liriMii.  nml  in  isiiii-ni!  rci'inl.li-  niiulii/i'l  |'..r.-''iaiii.       I  In-  Ira.- 
tiire  show-  ii'i  -iirii-   ..I'   tliu  lil.i-..ii-   f..riiian..n   .-I    tin-   a-!"--l"-.      .\li.-i-..-.-..,M.-  i  \- 

aiiiiimtinii   iiriivp<   that   tin-   lii-i.'ii    i-  11..I   tiii'-l    t"  lli'-   -nrl'i iiinl    it    i-  niils 

nt  tliose  piirts  wlirrc  knnti'  li.ivo  br-oii  lot'l  In  tlio  tilirc  tliat  tlii'ri-  iMciir  littlf  m-t- 

(if  oxtorinill.v    I'li-i'il   iiiiitli'i iilaiiiiiiL'   ii-l..--t..-    til.n--.      Tin iii|i.i-itiiiii   ..I'  -i-i- 

lu'litilio  11-1,1-1..-  i-  i-liaiii:i-l  L.v  llii-  ti'i'aliiiiiil  li..in  11. .Ml' Si/),  to  irirSiO,; 
wliile  tliiit  of  li'iriilili'iiilo  ii-lii'-l"-  i-iim.iii-  a-  li.-li.iv ;  naiiii'l.v.  Mu  CaSi/), .  Tin- 
liV'lit  i-liiilt'-<l  1..V  tlii-  iiiiiii-riil  ulii-ii  lii-iiti-.l  .1111  1-1-  Liriallv  im-ri'ii-i-.l  l..v  -i,ii1<m  ^ 
it  in  soliili..|is  i.f  -lilts  lit'  tin-  iilkiiliiH-  .-mtli-;  .t  li-tti-r.  in  iiilral'-  ..I  tin-  iii'lah 
of  tlio  iH'rylliiiin  (rr.'ii|i.  A  tlin-a.l  pn-pai-i-.l  in  tlii-  «a,v.  an. I  uci'-'liin.  n.ii-j  ..f 
a  KrnnmiP.  wliPii  hontpil  in  the  iniii-liiiniiiniis  tlam.'  oi  ii.'.-lvli'ni'  Inn  'iu  nt  tin- 
rati'  of  10  litroi  )ii^r  limir.  i-initt.'.l  a  lik'lit  fr.in  12-.".  to  l:',-.'.  n  r.intl  caiidii!-^. 
TliP  oompli'X  -ijlii-iito  f..riii-  a  vr.v  iiitiiiiiil'-  iiii.vtiir,-  uitli  a  1. 11-1. -  .i.\i.lr.  trii'-i--' 
of  wliirli   arc  n-lainpil.  evi'ii   on    tn-almi-iil    with    varioii-   -..Ivo-.t-. 


•  Clu-ii.i.ai  Iiiilii-li.v.  i;iitt,  i,.-,«.-- 


.^j3m..mLr-xm^.\. 


2,•^*«^i*. 


.  .-AT 


\n\i  IM  1 1  i:i.  ■'!    I  I  HI!"  I  ^  I  Mil  I'll' I'll'  Ml  1.1.1^. 

Illi'     liliro-rcilicnr.     inlic-l'i-.     nr     ulllir     jilllji     i~     ~ll|i|ilif.|     In     a     -iTvicr-lmX.     ill 

whirli    ii    i-   Im|i|    Irnia    -cliliiii;.  ainl    wlii.-li   ill-rliarur-    il    li>    an-  nl'   a  c'liaiiiirl 

i,i,.|  ainiiii.  ill  Vi-^.'-illalcil  viiilth  ami  ilijilli.  niiln  a  uiiv  -linl  IraMltiiii,'  nvi-r  a 
w'lvr  .'Inlli  ili'iiiii  i.r  ilniiii-  -ri\iiii;  li.  ilraiii  llu'  ualir  Irmii  tin-  lnilp,  uhii'li  i- 
-1 1 11. ■.■.■I'll    I  rtwivMi    llir    wii-r    .iruiii    aii'l    a    Irll  ■■•"Ma-i- I    ('iiuc-li    i-.ill    III-    rnli-  '•■ 

liliii    l'.inii.-.i    i~   |.i.k.ii    iiji  li\    Ilii-   Irit,   aial  |ia->i"l   uii    lo  a  cillci-tliiL:  il.       .;    il    i- 

ih.-ii  V ml  ai'iiiiMi  liii^  1 1  I'll  11 1  a  11. 1  .■..iii|ii 1  i..l;.'11i.  r  «  illi  llu'  jui'.-iil  '■•-■  I  .> .  r- 

i.lui'i'ii    till'  ilriiiii  an. I   a   rnll   -ii)i|ioitiii;;-  flic  .Irniii   -..   a-   I"  r..ii-ii|i.|al      ij'     -m-- 
,,.--i\,.    liliii     ia\i-i--     int..    a     liliii     -lii>i>l     iiiilil     lli.'    .l.-irr.|    ilii.-kiir--    ..I"      ,  .■   •     • 
;,ltaiiir.|  :  at'lia-  wlii.-li  llir  -lint   |.r..i|iiri.|   i-  -.■\i'M'.1  aial  iiii.-iii-|r.l   rr..iii   tin- ilniiii. 

A'lllr-i.'ll    lii'tWlTII     llir    ~lli-i-r-~i\  .■    la.MT-    W.illll.l    ..11     till        Iruill     lliav    ll.'    I'll.M-li'.l    li.v 

pla.iiiL;  .■.nil  mil  i..ii-  iiiall.i'  l'ilu..ii  ili.  la.v.r-.  Wirr  .l.'lli  may  a!-"  Lr  Ir.l  mi 
l.,   ill,.   .Iruiii    l..Mrlli.a-    «iili    til.'    Ii'.|-..ii-    la.MT-.    ami    i  iir..rii.ii'al.'.|    \\itli    ill. an. 


^ 


ui\hi\..  Ill'   \--jii:siii-i  niiiii;.' 

Slic.'l-    ..r   arlii'l.'-    ar.-    pr.'iiai'i'.i    li>    niikiii^'    a    mixture'  .if    |i.)\vil.Tr.l    aliinn- 
iiiiiiii   -ilii-ali-.    -...liuiii    -ili.-af.'.   an. I    wal.-i'.    »lii.-li    i-    ii-.-.l    t..    iiii|.i-."jiiatr.   ami 
ill.-  -pa.-.-  l.i-twi'i-ii  a-Lr-t..-  lil.r.'-:  ami   tli.-  arti.-l.'-  I'.irin.'.l  ar.'  .Iricl.  ainI   tinally 
l.aki'.l  at   a   l.-iniu-raliir.'  ..I'  aluail    -mi      I'',  "f  1.--. 

nil  rM.'Mi'iN    "I     \-ia.-i.i-    \i:ii.  ii-    iii.im    ll\ll.^    niMniii    \-i!i,-ri'>.    mill. a  r    ini 

I  -i:  ..i'  iiiMUM.   Ma:\r-. 

T.  i;.-nili'lil.  CiTinaii  I'atiait  ir.ii.!i-T.  A|iiil  I'.i.  r."il.  Aililili.'ii  t.i  (i.'i'iiian 
ral.'iil    1  l-.'.i:;ik  .Iniii'    \J.    I'.M'I. 

Ill   .ir.l.i'   til   i-.n.l.i'  ihr  a-l.-l.-   arli.-li-   ri'-i-tant    t..  ai-iiN.  lla-.v   ai'i'  iniiu'ri; 
i.ali'.l   uitti    a    \\anii   .n'    li.'l    -..lini.iii    ..I'   «at.-i'-i;la--    i  alkali-silii-alo)    I'l'uin  wliirli 
-iiii-ic  ai'iii    i-    -I'liaral.'il    <iil.-.'.|Ui'i.t  l> .   I'A    kimwii    iiirai.-. 

The  Use  of  Asbestos  in  Mines. 

Till-  a|i|ilii'.'ilii.ii  111'  a-l.i-i.i-   ill    iniiii-   i-  i-.ailinr.l   l.i   llic  'ii-iilali if  steam 

.■.■iiiii'xii.ii-.  Till'  priilili'in  wlii.-h  I'.aifr.nit-  tlic  niiniiiir  I'liLriii.'i'r  is  h.iu  In 
srii'iir,'  Kii.iil  r.'Milts  nilli  a  -I.  am  l.niliT  at  tln'  imiiilli  uf  ill.'  |iit  .•mim' 'ti'.l  |.>  a 
|:iiiiili  -.'Vi'i-al   linn. In. I   f.'.-l    iiml.  rirrniiml ;   nr  a    f.iii    -rv.'i'al    liumli'i'l   yanU  a\\a> 

ir,,m    ill..   Ii.iil,         .--ilaliim    tln'    n-.-  .'f   Inii'-'   lim-   "f  -t.-aiii    i.i|i.'  wliinli    iiin-l 

li'  i-i.M'r.'il    willi   a    linn- Inrlimj   nialri-ial    In   |iri'V,-ii!    'li,-   railialin'i   nl    ln'al. 

Tlii-  |.i|i.'  ..It. 11  1-1111-  .-l.-i'  t..  till'  trai-k-.  in  -Iniu-  ami  alniii.'  IniiilaL;.'  mail-; 
nl-   i-   liiinii'   |ii-i-|.i-iii|i.'iilai-ly   in   -Inifts.   wanri'    it    m.'"t-   with  ill'   rni|i_'h,-st   u>a'-'i' 

:iii,l   i-  nfii-ii   >iil,i(-p|    til   iIk ii-lani    ilrin  nf  walnr     Miimtlinc-  -^tr.miily  cliarii.-il 

V  ith  v|il|ilii.li's. 


1  .liaini.l    Siicii'tv   uf  Clicliii.'nl    llnln-t  rv.    IIHI.").    Viil.    1.    p.l^i'    1^''- 
"  llii.i.   lW-">.   Viil.  '2.  pan.'  !'-''. 
'  ll.iil.   tW.-).  Vi.l    '.'.  lias;.-  1.2S:i. 
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Of  wliiit  r<i|-|ri  mul  el  uliat  iiialcriaU  tu  iiuil--c  uii  iiisulutui-  tlml  uill  I,l'  ,,t' 
servifo  um.Iit  mi.-Ii  Irving  .•<)ii,lili,.ii«  i,  di.'  iiuestion  tluit  must  Ic  ,-..lvf.|.  'I'liat 
the  piiM-  must  111'  ciiv.-rtHl  i^  ,-rar.-,.l.v  a  maltui-  i.f  .lcl,at(\  A^-iimiiiK  tl'''  I'lpe  'ci 
be  i"  iiitcTMul  .liiimeter,  am!  th.'  run  sa.v  I.oimi  I'.-rt.  tlic  .■Np<,„,.,|  imn  sarlacv 
will  be  l,:.'r.O  feet:  i.e..  tlie  iH|iiival.'iit  „(  a  llat  siirfar,.  Ij;,  f,.,a  l.ait;.  bv  In  |,.,.t 
wide. 

Assmiiiiig  furllier,  a  -team  ].n-Mirc  ul'  7i.  iiouiuN,  «,  i,ave  a  i..i.ly  at  tlic 
temperature  of  :jl(i^  K.  1,l'.-,(|  >,,i,are  fe.a  in  ...M.-ut,  oM^tal.tl,v  radiating 
into  an  atmuspliere  about  2:.(t  .-nulcr  lliari  it^.lf,  will,  ivs„|ls  wliieli  any- 
one fiiniiliar  with  (■oiiclfM>ati.i,i  ,,f  vap<.urs  ran  rasily  pie.liet.  ■l'beMr,.ii,.ully,  it 
woiihl  take  over  ■<  tons  of  c.,al  per  aiuiuni  to  reme-dy  tlie  wa^te  m  carli  pH( 
lineal  feet  of  pipe,  or,  at  $;;  imt  i..m,  Si'J  p,.r  pid  f.vi,  makintr  a  loial  wa-to  on 
the  line  of  pipe  iu  (pie.stion  of  liiJlD  jht  anuuiu:   and  asitl.,-   from  the  e\|ieu-e 

involved,    the   water    of    ( deii-atinu    .•lo-iriui;    the    .■yliii,|,T   an.l    valv,..s    nt'    the 

liuinp  would   st'-.p  the  motion   ,.(  it<  pi-t..n-  and   injure  tho  iinM-biiiory. 

With   the   pipes   pro|,erly    insulated   b\    the  apidieali.. i;.,.,d   non-oou.hie- 

tinu'   covering',    tln>    lo-s   .-an    be   prac-lically    prevented,   and    p.-rfeetly   dry   steam 
<lclivereil  at  t.'ri>at  di-tan.'i~  from  lln>  b,,il,i-. 

1  he  l(.ss  from  railiatiou  under  .-.ueli  la\i<urable  eireuiii>tance>  i^  inlinite,-i- 
mal,  and  when  eompared  with  the  lo-s  of  wa^le  through  friction  and  mhi'r  causes 
is  not  worthy  of  note.  It  is  difficult  to  obtain  reliable  data  owins  to  the  dilli- 
eulty  of  making  aeeurate  observations  mi  apparatus  of  such  f;riMl  length.  In 
a  recent  test,  however,  of  a  system  of  piping-  carrying  hot  waior  under  pressure 
at  400  F  the  lotal  b;ss  in  a  travel  ui'  lo.Odo  (^.t■\,  chiirgc.able  to  radiation,  was 
placed  at  :!  per  cent,  'riiese  tests  were  maile  by  eonipcteiit  enjiineers,  and  with 
every  means  known  to  science.  All  the  pipes  in  ipie^tion  were  insulated  with 
asbesto-  1,"  thick. 

ll'i^ing   I -idcrcl    (lie     cnnditioii-     and     iios^ildlitics    ,,f     -team     transmi- 

sion  ecom>my   in  mines,  we  now  revert   to  the  main  (pie-llon:  what   material,  if 
any,  will  answer  the  pur|iose. 

A  suitable  material  mn.-t  till  the  following  reipiirements : — 

(1)  Tt  must  be  a  non-eonduetor  of  heat. 

(2)  Tt  mtist  be  unaffected  by  heat. 
(.■3)    ll    must  be   unatl'ecle<l   by  water. 

(i)   It  must  be  I'apable  of  standing  rough  usage. 

.\n  extensive  list  has  been  offered  Ky  enterprising  vendor.s.  of  articles  and 
devices  for  fireprooting,  water-proofing,  etc.;  which  li.uc  one  afler  another  been 
discarded  in  eonseipience  of  some  fatal  defect. 

It  may  be  interesting  to  eritieully  consider  a  few  of  these,  to  -ee  in  what 
way  they  fall  short  (jf  the  standard  requirements:  durability  under  heat,  water. 
and  nuigh   usage. 

Tn  the  case  of  hair  felt  -thi^  oldest  fiu'm  of  pipe  covering  in  use.  anil  ojie 
ef  the  best  non-conductors  of  heat  known,  on  aci-ount  of  the  groat  nuinbor  of 
rir  cells  it  contains — experience  has  (lemonstrated  mat  it  is  sl,,,rt  liver}  under 
heat,  and  that  it  disintegrates  rapidly  when  wel.  The  various  fireproof  liniuL's 
used  under  hair  felt  do,  it  is  true.  |ircdong  its  life;  but  do  not  give  it  real  dura- 
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bility,  hoiico.  for  mine  work  it  ciin  not  be  roouiniiiuMiliMl.  An  f.\tcnclo4  list  ot 
j.uper  pnlp  und  wool  felt  nuitcriuls— usually  uiadc  up  in  secti..nal  or  cylindrical 
form- appears  :n  the  market  as  fireproof  ma  rial.  Some  c'  these  have  a  thin 
sheet  of  asle-tos  as  a  liuiufr.  placed  tlirre  mure  for  appear:iiico  than  uso;  but 
close  examination  shows  that  the  a>bestos  is  too  thin  to  afford  much  protection. 
The  best  typo  of  this  covering  is  made  of  jltoruato  layers  of  wool  felt  and 
asbestos  sheeting,  laid  up  in  c;  lindrieal  fonn  so  as  to  leave  air  spaces.  But  this 
covering,  while  etfic'  nt  and  durable  under  ordinary  circumstances,  will  not 
stand  the  c.xposurf  ;  a  mine  >haft;  the  wool  felt  chars,  and  leaves  the  asbestos. 
The  disintegrating  etTect  of  heat  and  moisture  on  organic  substances  is 
well  known.  Hence  these.  an<l  similar  cnvorings  containing  a  large  pen-piitage 
of  hair,  wool,  and  other  organi(!  matter  are  rapi<lly  de-jtroyod  in  ininm;  ai\.i 
the  general  proposition  is  laid  down,  that  it,<  covering  :,lwul(l  be  adopto  I  for 
use  in  mines  that  contains  organic  matter  in  its  ci.mpo-itiMi. 

The  various  forms  of  non-conducting  i-emcuts.  while  more  durable  undei' 
heat,  are  too  easily  injured  by  rough  usage  to  last  long  in  a  mine.  The-c  non- 
conducting cemcnls  arc  of  two  kinds:  (ll  containing  heavy  clays  or  earths 
with  animal  or  vegetable  fibres  as  binders,  and  (2)  thoso  made  from  asbestos 
and  infusorial  or  fos^l  earths.  The  former  are  only  nominal  pipe  coverings, 
since  thfv  do  not  retain  the  heat,  and  conseipiently  have  no  real  value;  the 
latter  have  merit,  but  are  not  of  any  service  in  mines. 

In  connexion  with  these  cements  or  plastic  coverings  we  find  in  use  several 
made  by  mixing  magnesia  or  plaster  with  asbestos.  The  asbestos  acts  ns  a 
binder,  ami  adds  to  the  strength  of  the  plastic  compound,  which  is  formed  into 
sections  or  slabs;  but  the  objection  urged  against  the  use  of  cement  in  mines 
applies  with  equal  force  to  this  form  of  material:  it  is  not  dura'  ' 

Experience  has  shown   that  in   the  case  of  the  various  fc  'on-con- 

ducting  coverings   the  materials   used   in   their  maki'   up,  otlie:  <bestos, 

rannot  be  recommended  for  use  wlien  exposed  to  great  heat,  conti-  .eu  moisture, 
and  rough  usage,  and  that  whatever  durability  thoy  possess  is  due  to  the  a>bes- 
tos  fibres  whieli  they  contain. 

It  is  an  established  fact  that  the  non-conducting  property  of  a.  material 
depends  not  so  much  on  the  elements  of  which  it  is  composed  as  on  tlic  mechan- 
ical arrangement  of  its  constituent  parts.  A  material  which  is  made  up  in 
solid  and  compact  form,  so  that  its  particles  are  in  close  contact,  will  be  a  poor 
non-eonthictor  of  heat.  If.  however,  this  same  material  be  so  mado  un  as  to 
form  numerous  air  cells  between  the  particles  of  it«  fibres,  it  will  thei  :e  an 

excellent  non-conductor  of  heat.  Only  such  fibre  resisting  substances  ns  admit 
of  such  cellular  structure  are  useful  as  non-conductors  of  heat.  Asbe-tos,  for 
instance,  in  the  compact  form  of  mill-boanl  or  sheeting,  is  only  a  fair  heat-in- 
sulator: while  in  the  loose  or  fibrous  form  it  is  one  of  the  best  non-con, luctors 

of  lieat  known. 

In  conformity  with  these  well  established  facts,  the  non-conducting  cover- 
ing which  answers  be-t  for  all  mining  purposes  is  made  from  fibrous  asbestos. 

The  asbestos  is  taken  in  its  crude  or  natural  state,  and  by  special  iirocesses 
is  clean=ed  from  all  foreign  substances;  and  the  long  silken  fibres  are  selected. 
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sepnrak'J,  aiul  dividiMl  until  t'.u-y  imiy  l,i.  I'(in7i.'.|  into  a<  loo-".:  ami  li:ii:  ■.in 
aggregate  as  cotton  l.attint,'.  A-I.cm..-  tlm^  tiv.it,:.!.  is  n.,t  alnn,..  a  jjoud  lun- 
roiidiictor,  Imt,  will  withstand  the  inli'ii-.-  huut  to  wlii.-l,  it  uu\y  piMf-joally  Im 
tnlijoc-ted:  iiiid.  licing  I'rci!  Ir.iin  .-ili  orynin.-  -ul-tano-s,  i-  iin.itl'octed  l.y  water. 

Til.'   niiitcrial   pr.;i)an-<l   a-^   (l.-,-i-il„Ml   al...ve    i-   -ha|M-d   l.y   ^I ial   machines 

Ititn  cylindrieal  form,  of  si/os  m  tii  pip.-  ,,f  any  diam.'tur  and  ,.i  aoy  recpiiivd 
thickness. 

The-^e  cylinders  or  MM.-ti.ins  of  a^l.ostos  an.'  tlioii  cut  on  ..n,.  si,|,.  ^o  a:<  to 
open  and  slip  over  the  pipo.  after  whii-h  they  are  neatly  jackett.-.l  with  suitable 
material  and  jirovidrd  \villi  liand-  and  l.ijfkl.-  I..  I1..M  tliem  in  phui'. 

For  mine  work,  nncler  favoiiralile  condition-,  the  jacket  i-  a  light  cotton 
duck,  which  is  afterwards  coatfxl  with  a  waU-rproof  jiaint  to  keep  the  covering 
83  dry  as  possible.  But  in  very  wet  places,  and  niuler  tryinf,'  conditions  a 
jacket  of  ashoto-  and  wire  cl  ith  i-  -iil.stitntcd.  Thi>  i^,  a  -pccial  material. 
formed  by  unif'ng  layers  of  asbestos  through  the  meslie=  of  wire  doth,  after 
nhich  the  material  is  watcrpninf..!.  This  torm-  a  jacket  of  m-cat  -Hvn-tli  and 
durability.  iniatTeeted  by  heat,  and  impervious  to  moi-ture. 

The  jaekettings  are  to  give  Hnish  to  the  coverings,  and  also  to  prevent  any 
excess  of  moisture  in  them;  for  tlie  filling  of  the  air  cells  woidd  deteriorate 
tbe  insulating  capability.  The  covering,  iiowevcr.  doe-  not  depend  on  the  jacket 
eitlicr  for  its  s-trrnptli  or  for  its  I'roteetion,  11s  the  as!  e>los  tibies  fr..ni  wbi.-li  it 
is  made  Lave,  in  fhem-elvr'S,  crea't  strength,  and  will  staml  ver,\  rough  handling 
If  the  coverings  become  wet.  they  dry  out  ai-'ain  without  any  iajury. 
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APPENFIX 

THE  TESTING  OF  HEAT-INSULATING  MATERIALS'. 
By  Frederic  Bacon,  M.A.,  A.M.I.E.E. 

Witliin  the  last  two  .m;ii-  -iM-nil  iiMiM.iuint  (■•.nii-ilmtions  have  hecu  in:iil(» 
tu  our  kiii'uk'di;e  ul  ihi-  pr.ililnii  nl  \„aI  iii-iih'ti..ii.  In  iliKjiiiViiiinj,  ol'  ,I;niu;n-v 
1,  lUOU,  is  to  be  loiind  a  Mniiiiiiii-.v  .it'  iht-  vc-iv  cxhaiu-livc  imc-litiatiou  of  the 
lihj'sioal  piuperties  of  iiiatfri.iU  i'oiiinio'il\  (.•miiK/v.^l  for  boat  in-uhiti(jn.  carrinl 
o\it  liy  J)r.  NuF-cIt   ill  iho   !■  •  Inii.^dir  Unchschiili:  of  ^Munich.     The  experiiiiciil-i 

cover  a  wide  raiiLie  of  t.iniioratiire,  and  r,f  liic  most  remarkaMe  results  was 

the  establisluiii'iit  of  the  fart  that  tlu^  heat  .•..iidiictivitv  of  >iich  materials  is  not 
ooiistaiit,  hut  increases  with  ri-(i  of  tciii|MTal  iirc.  Thr  iirinc'ipal  uiethoil  ailopled 
ill  t.lie  aliovo-mciitioned  re-earcli  was  to  mea-ure  Ky  moan-  ol  a  hu'Lio  mimh.'r  ol 
lliermo-electrie  couples  the  heat  j;radient  set  up  in  a  -pherical  shell  of  tlie  iu- 
stdatinp  material  hiiilt  round  a  central  electric  licater. 

Anain,  in   l-Jiigiincrinij   of  July   It,   Umi'.i.    Mr.   Charlc-    K.   Dariinir  >;ivcs   an 

account  of   the  residts  he  has  ohtai 1  with   a   -impic  lal".ralor,v   ai'iiaratus  de- 

sii^Mied  to  tr"t  steani-idpe  and  I. oiler  covi  riiiL;-  under  comlitions  iniitatinL'  aet\uil 
jiractico.  'I'he  arraiurenicnls  coiisi-l  of  a  do-cd  metal  vessel  containiuir  an 
electric  heater  and  lai-'tred  with  the  material  to  he  tested.  Observations  are  made 
of  the  avcrape  internal  temperature  ami  the  cleetric  eiicriry  sujiiilied  to  the 
lieater. 

The  oriiiinal  object  of  the  apparatus  now  to  be  de-cribed  was  to  oblain  sonic 
exact  data  for  calealatinp  the  loss  of  heat  throuub  the  walls  of  cold  stores  in 
which  only  a  very  thin  layiM-  of  insulation  CMuld  In-  allowed,  so  that  surface  effects 
were  important,  and  to  provide  a  conductivity  test  for  hear-in-iilatinir  material 
which  coidd  be  carried  ont  with  sufficient  ease  and  rapidity  for  commercial  pur- 
poses. Dr.  Xnsselt's  method  of  observiiifr  the  heat  Rradient  in  a  spherical  sbell 
of  material  siirroiiiidins  a  central  oonrce  of  heat  is  an  ideal  method  for  deter- 
mining the  heat  conductivity  from  a  purely  scientific  -tand|ioint.  but  is  extremely 
laborious  to  carry  out.  and  is  not  well  adapted  for  testiiiir  materials  supplied  in 
block  form.  Tn  addition  to  the  loiur  time  necessary  for  prciiarinp  the  a|>paratus 
and  the  larfre  number  of  observations  that  have  to  le  taken  and  reduced,  a  cnn- 
sideralde  nrnonnt  of  material  is  required,  and  the  ealenlation  of  the  coefficient 
of  conductivity  is  a  matter  of  some  complexity,  owinjr  to  the  fact  that  the  radial 
heat  gradient  in  a  spherical  shell  is  not  a  straipht  line. 

In  order  to  avoid  the  lahonr  and  difficulty  of  moulding  the  material  to  he 
tested  into  a  shell  or  roverin?  of  lomplicated  shape,  recourse  was  had  to  the 
more  direct  'wall'  method,  in  which  the  drop  of  temperature  between  the  two 
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fa.—    ..i    ,.    (Iiln    -lul.    lr..i,,rniuim    ^i    kii..Ai,    l„-,.t    ll.is    i-    .l.r,,  iHiur.l.       I  h.'    in 

hir.Mt  aoiir.'c-  of  ..rn.r  t.t  wlii.^l,  Mirli  ,i  .,iiii|.l,-  ili,.,|  ,-  \,.u.U:  .,r,..  i  I  ,   l..,,l>.it,'.. 
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It  is  iluirM-d  that  lw,tl,  ,,(■  tl,.:-,.  ,.|r..r^  liav,.  I,.-.!.  ivi,.l.n.|  i„rli>.Mi'l.-.  I..  h..t 
Hip  a.vun,,...    v.,tl,  uln.l,  tl„.   I„„t    iImn  m„.|   t,  ■n|.T„tiuv  «,-.„i;,.„t  .■..,il,|   I,.  ,|,„.r.' 

niimMl   wii,   ;.,v:i(,.r   llnit.   ,',.„|.|   ^,.n,■n,l|^    I...    turM.-.l    I.,    ii-..ri,l   :„• n,r,   ..umu    lo 

til.-  vv:.nt  ..I    iiiHlMrtiiity  rxi-tihi;  l,I»,.,i    Iw.   -|  "•'iMi.-i..  .^1    'l,,.   .,,in.-  ln„l..n;,l. 

K.il.li.'.itf   M"'-irm'i,,   Ml'   tl„.  Mi;it..ri;il    i.,   I.,     1,-1,, I   aiv  nl,|;ni,r,|    ,„    tli.-   (..nu 
of  slain  iMOii-iiriiii{  1>«"  ■    I"'",  iii„l  m,,i,  uu<rr  iIkiii   1  j "  tliirk.     A  thi,,.  lli.t  l„.„iii,:; 

net  i.f   iMiil',iniil\-uniin.i    IT-i-t:iiM',.  unv,    iiil.nv  ..v  ,.|i    uilh   j-l.,-! ||,,.,.   „k,ihi- 

fi.ctiiml   |,\     \|,.,,.rs   S.-|,Mi.'«iii,lt   ..f    .\,.,i,.t,ri..l.'.   ar>.  .■xr,.ll,.„t    r,,r   lli-    |mii-, ,, 

in.-nmii-int;  IJ"  ■  l,'",  \.  -mnlu  ir|„.,|  i,;  l„.t«..,.„  ll„-..  -h.l,-.  ll„.  „,,,.-inal  rv.u'k 
I.'ft  all  round  tli,'  li.'atii.K  ncl  [..inir  tillr.l  up  uitli  -trip,  of  tVlt.  A  i.li..t,,irr:ipli 
of  ono  of  III.-..  rniU  i.  ,|„r,VM   I,,  til..  I..ft,  ,,„   I'lal..  I.XVf.    Dir...'!  .■..iila-t  l...| H,.,.n 

tl».  hcatinir-hrt  ail. I  -hil-  .if  iii-iilalinL..   111., I.  rial  i^  av..i.l...|  l.y  ii,i,.|. i,,^-  a  lliin 

"' '    "*"  B'lif'l"-*   lMilMi..ard  .'U   oa.'li    -i.j...      'i'..   incasiir..  the   t..|iip.ra:ui..  ..(  tli,. 

f:iri':i   of   lhi>   s|a!.-<.    a.lvaiitaK."   i*  tali f   ih,.    t'a..t    that    th,.|,.    ;,    n,,   p,.|.  ,  pni.I,. 

ilrop  of  ti>Mip..|Mliir..   l.,.|w.',.|i    a    lii-at-in-ulalor   and    a   k' I   .•..ndii.-tnr  ..f   h.al    in 

.•1..-,^  .•..iitii..!    uilh    il'.      Shr.l-  ,,r  /ino    \r        I-"   an-   lalMii.  and    a   llal    r.-i-laii..,. 


To  Whftafom  Br-i,^ 

IN^II.AIIM.    |.|IAMK>    Koli    iclMilrlunv     IK-I- 
Fl...  wi. 

<'oil  of  tine  dujlile  silk-coverod  wire  wound  uniforndy  over  a  central  li"  sipiare  of 
one  of  their  face^.  The  wire  is  wound  non-inductively  and  secured  to  the  zinc 
plates  by  stitclies  of  tiiread  r"i>si"g  through  tine  holes  drilled  in  the  metal.     A 

'■  ?t.-L-  ail  article  by  Lamb  and  Wiison  in  tho  Troceedings  of  li,.-  Itoyul  Socii-t/, 
1S99.  paRe  287.  and  Nusselt  in  Zeitschrift  dos  Vereins  Deutscher  IiiK-L-nieure.  June  1908. 
pr-Kc  100.1. 
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111.      I'lic  ifniiiiiiiU  .if  till-  III  :iliiis;-ii(i 
inv   l.-,|    iiuiiy   tliroinrli   nii    inlju-tiililc    n-i-lninv   ami   ^iiital.l.'  swil.'h   K'fiir   to   a 

It  iihtiT  ;iii<|  niMiiM'li'r  arc  ciiuiifctoi!  up  to  liir 
circuit,  tiuiii  tlio  reaiiiiins  ut'  wliirli  tiic  watt-  dis-ipalcil  can  I,,.  ,,l,taiiicil.  A^  tlip 
nrratiij,  iiiciit  c.f  «lalw  i-  iilciitical  mi  Imtli  -id,-  cf  llic  licatiiiL'-iict,  tho  lioat  tfeii- 
criitcd  will  divide  diiuilly.  liair  , -raping;  tlirmiirli  i.iii>  wall  and  lialf  tlirout'li  ttie 
other.  'I  lie  fcrininiil*  of  the  r(-istimcp  nf  tine  copper  wire  are  eonnected  up  to  a 
WheatMoiie  hridfe  of  the  -iretelied-u  ire  typo  tliroiitrli  a  «y.stem  of  pliiRs.  «hleli 
eii:ii.le-i  the  ratio  ..f  ro-i-^taiii'e  nf  either  pair  of  coil-  to  he  defermii  ed.  .\ 
u'lMieral  view  of  tlic  a[iiiaratii»  i<  ishnwn  in  Plato  LXV. 

Hy  a-iuninir  a  value  for  the  teniporatnrc  ewtfieient  of  the  copper  wire,  of 
"iiieh  the  eoiI<  are  woiiml,  the  exi'oss  of  temperature  of  the  inner  ov.t  the  outer 
faces  of  the  in-^nlatinp  material  enn  he  inmiediately  ohtained.  The  sy-teni  of 
plut'-i  aUo  allows  of  the  re>i-taneo  of  any  one  of  the  four  eoiU  heinp  eompared 
with  that  of  a  fifth  coil  situated  in  tlio  unheatod  •iurroutidine  nir,  the  tempera- 
ture of  which  is  mpn'urod  with  an  ordinary  thermotnoter.  This  enahles  tlio 
ahsohite  fomperntnre  at  tho  in-ide  or  o\itside  of  either  of  the  slahs  to  he  deter- 
mined. 

J^ince  the  coils  which  pive  tho  temperature  of  the  face-i  only  measure  fi" 
^  fi".  while  the  hentinp-net  measures  12"  ■■•  12".  it  i=  evident  that  there  is  a 
m.nrcTnro-   s"o."ira-riiic  ,if  heal    llii.x  •""   wiile  aii   round   rlie   eentrai   area,   through 
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n.utonal   „..t  inun.  tl,.„    H"  ,|,i.-k.  tl,..,v  ■  ;,„   l„.  I,:,nl|v    ,,n,v  ,|..ul,t   tl,.,.    ,l„.  il„.x 

ol   hfat   tiToucI,   ,1,,.  ,..  „tr.|  .;      -,|,„r ,  ul.i.O,  ,l„-  Iw,,).,  r.n.nv  ..■    ,|„.  (;„.,.- 

I-  det..n„i,u-,l  i.  u„il,,n„.  „.,n„,,|  ,,.  ,h..  -urt.nv  .,,,.1  ,.i  ,l..„-,ty  ..,,„.,!  ,„  |,,, li- 
the w„tl.  .Ii--i|.,(r.|  i„  -i,,.  l„-„n„u  n,.t  |M.r  nr.ii  area.  Will,  ,iulM  V  f|,„k  it 
nill  1,P  .,.,.1,   ilial  althoui;!,   tl,.-  i,,ial   ;in, ..,,„!   oi    niat.-rl.il   iv.|,iir.,Ml   h.r   tl,,-  i.-i    ,. 

""""'  t'"'  ^'i''"'  "I'lain..,!  f,.r  Mm-  1,,-al lu.'Uvitv  ..f  ,arl,  -|„|.  «ili  hmIIv  I,,-  il,,- 

averagp  nf  .^.i  .-uLi,.  n„.|„.-  ..f  il„.  ,„..i..nal.     I„  .,11  ,■:,-.-  il,..  ,|,!r,.r,.,Hv '..f  t.-,„ 

|"TafUIV    l„.t«,-,-|,    tho    inr,   ■    »„-    Ihr.lMIV.i     I . .  r    viu-U    ,,|-    tl„.    -h.l,-..    Il,..,v|,v     „i;,ki,,- 

-'in.  that  tho  h.Mt-lh,w  tlir..,,:;!,  ,..,,.1,  ,|„1,  „,,.  M|.|'rMxii„at,-ly  ,.,|,i„l.  a,,, I  rnaKlih^ 
tlic  av.Ta-..  .■..,.«!, .i,.Mt  t..  1...  ,|,.|,.nnin...|  f,,r  a  tol;;l  ..f  7:>  c\M<'  hwho.  „|  in.it.  ,inl 
.livi.l.'d   l„.tu..oii   l«„  -..parat,.  -i„.rii„.i,..  altli.nml,   ih,.  l..t.,|   ,;„n. !.,■,■  ..1    iriiir.r., 
tliru  uhMTvatioii,   iiiv..lvf..|    is   ,.iily  tu,..   an. I   ;.,-,.  .-an   h.     \.^k,■u   iiiiin.-.iiar.K    ..„.■ 
aftpr  th..  otli.T  hv   -iiiiplv  .•haii-liiy   ,,v,.r  thr  plii-  ■-.  ijii..xi..ii-  f,,  the  Whcalsloiie 

I'n.ljlf'.     Wh.-i,    th,.   ai.iiarafiis    is   ,„ m,,,    t„..n.th,.r,    th.-   ii,M-..,lii,.|  i,,„    ,,f    ifcsh 

spi'cimpns  U  ,,ii|y  th,.  «,.fk  ,.|'  a  U-w  lainut,-.  K'  it  I-  ,l,-ir,-.i  t..  t.-.t  -..„,..  !...,-,. 
material,  sm^h  ,-is  p,,«.l,.n..l  ,-..rk  ..r  -ili--ai.-  .-miiuii.  hv.,  m,.,-,.  «•,..„!  Ir;,,,,,-.  -in.lhir 
fn  tlinso  ill    Fikf    -<(i  ar,.  u-..,l   f.-r   ri.taiiiii,;,'  it  in  p..-.itiAn. 

As   soon    as    th..   mat, .rial    is    in    p,„iri,,n    an,l    lh.>  hontiiiir  mil   an-i    tinc-wirp 
foils  ..i-,^  ,.,,nii,.,>t,..l  !ip.  a  -ui!.-,l.l,.  la-atln^;  ,iiri-,.nt   i-  -\vit..hf.,l  ,.ti  an.l  ili,    app.-ira 
ttis  Ipft  until  tll,^  stca-Iy  -tatp  is  attaine-h     Tlip  tiiii,.  ncppssary  f,ir  tl,i-  may  ho 
nnythitij;  from   13  h.airs   t..   two  days.   ,h'p,.n.linL'   ..n    th,-  nature   ,.f  tho   material 
find  the  iitajmitn.lp  of  tlip  lipatinu-  purrent. 

Tn  Fifr.  «1  ar,?  sln.wn  the  n-iilts  ,,t'  a  M-ri,-  .,t"  l,.-ts  ..n  I  ..ar.ls  ,,f  y.^lh.w  pino 
1"  thipk.  The  heat  escapiiie.  cxprpssp,!  in  H.T.T'.  ikt  s.nmrf,  fo„t,  per  hour,  is 
-h.iwn.  ill  rplati.,11  f,,  .h-irr-vs  Fahi-,-nl„.it.  Th..  V^.l.V.  per  s,|„,ir,.  fn,,f  por  hour 
f;;tre   wren   nrriv, .]   at   !•>    ii,i,ihpi>  m-    liip   wait-   ,iissip;it...i    in    tiip   r.-i-faii,.p  l.y 
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."•1  and  dividinK  by  twice  the  nrea  (if  the  lieating-net.  The  ditfeioiice  in  tem- 
perature in  desjreos  Falireiilieit  has  l.een  obtained  by  multiplying  the  percentage 
increase  of  resistance  betwoon  tiie  various  coils  of  fine  copi)er  wire  found  by  the 
Wheatstone  bridge  by  4-5.  (,'urve  (Ij  shows  tiic  mean  difference  of  temperature 
I'Ctwoon  the  inside  and  outside  faces  of  the  boards  in  an  enclosed  test,  as  shown  i" 
tlie  diagrammatic  section.  Fig.  82.  We  see  that  when  the  temperature  difference 
lictneen  the  faces  is  50°  Fahrenheit  the  number  of  B.T.U.  escaping  per  S(iuarc 
Inot  per  hour  is  52.  Hence,  under  the  existing  temperature  conditions,  tlie 
tcnnal  cnnductivity,  defined  as  the  quantity  of  heat  measured  in  B.T.T'.,  which 
pass  per  limir  through  a  cr.  --section  of  1  square  foot,  wlien  the  temperature 
gradient  is  l'  Fahrenheit  per  inch,  is  52 '50  1<>4.  It  will  be  noticed  that  the 
curve  (1),  in  common  with  all  similar  curves  obtained  for  other  materials  tested, 
is  slightly  convex  to  the  temperature  axis,  thereby  confirming  Nussclt's  result, 
that  the  conductivity  of  heat  insulators  increa-^es  with  rise  of  temperatiirc. 

Curvo  (2)  of  Fig.  S.T  shows  tlio  difference  of  temperature  between  the  inside 
faces  of  the  boards  and  the  external  air  when  the  apparatus  is  arranged  sr>  tliat 
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the  outside  surfaces  of  the  bnanis  are  uncovered.  Curve  (•!)  of  the  same  tigurc 
has  been  obtiiiMcd  by  |)lotting  the  temjierature  ini-^rcepts  between  curves  (IJ  and 
(1)  for  different  heat  fluxes,  and  the  abscissiE  of  this  curve  accordingly  represent 
the  drops  in  temperature  which  occur  at  the  outer  surfaces.  The  way  in  which 
curve  (31  bends  up  shows  how  very  incorrect  Newton's  law  of  cooling  becomes 
aa  soon  as  tlic  drop  in  temperature  exceeds  40°  or  50'  Fahrenheit. 

We  can  now  make  an  attempt  to  predict  the  amount  of  heat  that  will  pass 
through  a  partition  made  of  various  thicknesses  of  this  material,  when  certain 
specified  differences  of  air  temperature  exist  on  the  two  sides.  For  any  definite 
beat  flux,  the  difference  in  temperature  between  the  two  faces  of  the  partition 
will  be  the  corresponding  aliscissa  of  curve  (1)  increase<l  or  decreased  in  simple 


prnpr.rtlf-.n  tr-.  f'nr-  tlnVl;r!e-= ;  the  er-rrf-=p-indins  absei-- 
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to  l.e  tlie  drop  of  tempiiiiture  at  tlie  snrftu-o  that  will  occui  on  ,-ach  sido  uf  the 
imrtitioii.  For  pxaiiiplf,  >upp„.,.  u,.  |„nv  a  paititi.,ii  ol'  yellow  pine  IJ"  thick, 
and  the  heat  flux  penetrating  it  is  40  H.T.r.  per  square  foot  per  hour,  wv  lii„l— 
referring;  to  eurve  (  1 )  „f  l•■,^.  s.)  ,|„.  ,1,,,,,  j,.  „.,„,„.r„t„ro  ii,  the  woo.1 
itself  must  be  IJ"  x  a.V...-.:  Fahn-uheit.  an.l  that  tlir  ,lr„|,  in  teruperaturo  at 
each  face  will  he  approximately  the  i-orre-pouding  abscissa  ..f  pu;ve  (.'ii,  viz.,  26° 
Fahrenheit.  The  difference  in  air  teniperatur,.  h.-tuvrn  the  lu,.  m,|(-  ..|  the 
partition   is  accordingly   (.^.7fL'-2i;r    Fahrenhcit-^10!»'-   Fahrenheit. 

A  more  practical  aspect  3<  the  same  problem  is:  given  llie  ditferonce  in  air 
temperature  existing  on  the  two  >idc-  of  the  partitinu.  t..  tind  the  heat-los<  for 
different  thicknesses  of  wood.  The  curves  in  Fig.  s,",,  deduced  after  the  manner 
indicated  above,  make  it  possible  to  read  off  the  an^vcr  t.)  thi-  (iiic~tl..n  at  a 
i;i.mce.  From  the  shape  of  the  curves  it  is  evident  that  after  a  moderate  thick- 
ness of  woo.l,  increasing  the  thi.-kness  oidy  improves  the  insulation  at  a  very 
slow  rate.  IJcsults  from  these  curves  must,  hrwever,  be  accepted  with  caution. 
for  radiation  will  differ  somewhat  on  the  two  sides  due  to  the  clitferent  nature  of 
the  bodies  involved  and  their  ditTerenee  in  absolute  temperature.  Also,  the  trans- 
fer of  heat  by  air  contact  will  be  very  sensitive  to  coMvection  currents,  the 
precise  nature  of  which  is  difficidt  to  foresee,  but  will  most  proI>abIy  be  some- 
what different  on  the  two  sides.  Accordingly,  the  amount  of  error  involved  in 
assuming  that  the  drops  of  temperature  at  the  two  surface-  are  the  same,  and 
each  equal  to  the  drop  foimd  in  the  laboratory  experiment,  is  not  easy  to  judge. 
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In  more  usiud  ccndition-^  of  cold— torage  construction,  howcvi  r.  tlie-e  doubt- 
ful surface  eiTeots  have  much  lex  relative  importance.  Snppo-c.  for  instance, 
that  the  insulation  consists  of  a  layer  of  silicate  cotton  10"  thick  confined  be- 
tween wood  boards.  From  Fig.  m;  Ii  i>  mch  that  a  total  temi«eralure  diilcrenco 
of   100°   Fahrenheit    (i.e..   a   temperature  gradient  of   10"    Fahrenheit  per  inch) 
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would  oiily  produce  a  lifut  flux  of  about  5  H.TIi.r.  per  square  foot  per  hour. 
With  tliis  low  density  of  lieat  flux,  curve  Ci)  of  Fig.  S4  shows  a  temperature 
drop  of  less  than  4°  Fahrenheit,  so  that  tlio  combined  temperature  drop  at  the 
two  outer  surfaces  ia  less  than  S°  Faiirenhcit — i.e.,  less  than  7-5  per  cent  of  the 
total. 

The  following  table  shows  the  specific  gravity  and  Cdeflicient  of  heat  con- 
ductivity as  determined  by  the  apparatus  descrilx'd  for  a  luimber  of  difl'erent 
materials : — 


Matf'rial. 


Yillow  pini!  acrosii  (^raiii 

Teak  iu*r(  ish.  ^riiin. 

Kxiwinnit  .Scliritt  Nil.  I         

N,).  II 

CouipresstHl  cork  slalis 

Silicate  cotton  or  wl.ijf  wool 

AsU'Htos  Mlicct.  V'  tliick 

AslicHttw  mili-Niurtl,  i"  thick 

Air-jiu'kft  in  tlic   vertical   plane,    1"  wide,   wallrt    of 
inill-b>arii 


,Sp,. 

■.    r,r.i\ 

r.ietticient     of     He, 

ConiliK'tivity  »t 
mi  to  75'  Centijfra  le. 

... 

0  3B0 
n  .->15 
0  o.-il 

II  04H 
0  KM; 

»  xv> 

0  2.j(i 
0  141 

0  113 

1  240 
1  075 

(1  13 
0  23 



0    IP"!.") 

II  mil 
ootm 

I 

I 

1 

1 

<  :  .Menu  >  .lue  0  07 
I  '                       0-25 

f    axliestos 

!            0  14  to  0  1 
0  211  to  0  31 

The  specific  gravity  of  the  loose  materials  was  obtained  by  weighing  the 
amount  introduced  into  the  apparatus.     In  all  cases,  except  for  the  asbestos,  the 
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thickness  of  which  is  siiecitically  stated,  the  tests  were  made  on  solid  slabs  or 
layers  of  material  1"  thick.  Tlie  temperature  of  the  inside  surfaces  of  the  iii- 
sulatinir  material  varied  from  50  to  75°   Centigrade.       The  atniosphoric    tem- 

peratiire  was  al-eiit  17"  rt-ntisradr-.     Tn  <?a=p=  'a-here  the  ini-rc^se  c-f  conductivity 


2ft!) 


■ahi«>-  arc  (jiVPii  lur 


itii  li 


with  risf.  of  toinp<Tiitiirp  wa^;  fniiml  0(iii-.iiloralilo 
<jf  toinporiiturc.  To  fncilitnto  Odinpiiri-oti  aifh  the  results  .if  Xus^clt.  the  .•nuilnc- 
tivities  (riven  in  tiie  tiihle  hnvo  heeri  .xiire-s' I  in  kilogrinnnie-ealcries  pa^Hinj; 
per  hour  throu-rh  a  eross-^eeti.in  of  1  sipiare  metre  when  the  temperature  gradient 
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is    1      Ceiitifrra.!.'   jier   metre.      'I'o   ive-l   the   eimchietivilies    into    B.T.U.    per 

square  foot  per  hour  for  a  temperature  (rracliciit  of  1'  Fahrenheit  per  inch,  the 
tijjures  friven  in  the  talile  niii>t  W  multiplied  hy  S.(I5.  Tlnis  lur  yelhuv  pine, 
O.10vs.(ir)---l.((l  nearly,  a<  previously  ohtained  from  Fig.  >.">. 

The  specially  jircpareil  cork  known  as  '  Kxpunsit,'  for  samples  of  wliieii  the 
author  is  indebted  to  ^^essrs.  (irunzweig  and  llartmann  of  Lmlu  in-hafen.  is 
seen  to  he  a  wonderfully  light  and  etlicient  in-ulator.  Tlic  material  a<  tested 
consisted  of  small  granules,  but  it  can  alMi  he  ohtaine.l  in  l.|o,-k  form.  When 
Fxpansit  Helirot  Xo.  I  was  jiut  under  the  test,  the  tirst  observations  gave  a  con- 
ductivity ns  high  as  O.tlil.  which  gradually  fell  until  (t-D.V,  was  reached.  The 
reason  for  this  imiirovi-mcut  in  insulating  resistance  of  almost  10  per  cent,  was 
found  to  be  due  to  the  e.\iiul-ion  of  moisture,  althouirh  the  granules  appeare.l  to 
he  qui'-  dry  when  first  introduced  into  the  apparatus.  This  instance,  typical 
of  man.\  subsequent  experiences,  serves  to  show  the  deleterious  etTect  of  ni-  isfure 
en  heat-insulators.  When  the  Kxpansit  was  removed  from  the  apjiaratus  it  was 
found  that  water  had  heen  ilriven  to  the  outer  surfaces  and  the  granules  were 
all  caked  together,  so  that  the  fimil  result  is  probably  not  so  good  as  wo\ild  have 
heen  obtained  had  the  material  heen  dri.il  before  it  was  introduceil  into  the 
apparatus. 
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The  somewhat  higher  conductivity  of  Expansit  Schrot  Xo.  II,  is  d\ie  to  the 
larger  size  of  the  granules  composing  it.  The  most  efficient  grain  size  is  a 
point  of  much  interest.  The  heat-insulating  effect  produced  by  a  porous 
material    is   apparently     due    to    the    fact    that    the    space  which   it   occupies 
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Fiii  s;. 

consists  mainly  of  air  split  up  into  sucli  a  fine  state  of  subdivisions  that  convec- 
tion is  prevented  by  viscosity.  The  more  minute  the  pores  the  more  hampere<l 
•will  be  the  movement  of  the  occluded  air;  but  a  limit  will  be  reached  when  the 
pores  are  made  so  small  that  the  benefit  derived  from  this  cause  is  counter- 
balanced by  the  increased  conduction  of  heat  that  takes  place  through  the  sul)- 
stance  of  the  material  itself.  From  the  researches  of  Clark  Maxwell  and  Win- 
kelmann  it  appears  that  the  conductivity  of  perfectly  still  air  is  only  about  0.02, 
which  may  be  taken  as  the  ideal  towards  which  the  conductivity  of  actual  porous 
insulating  material  can  only  approach.  The  author  understands  from  Professor 
O.  Knoblauch,  of  ifunich.  that  a  cmidui'tivity  as  low  as  0.0.^;5  has  been  obtained 
for  Expansit  of  very  fine  grain,  which  is  getting  very  close  to  the  ideal  figure. 

To  test  the  fireproof  qualities  of  Expansit.  a  shallow  layer  of  Schrot  No.  T 
was  put  in  an  open  tray  and  placed  on  an  electric  heater.  When  a  temperature 
of  500°  Fahrenheit  was  reached  the  material  began  to  smoke.  Heating  was 
continued  until  the  temperature  rose  to  650°  Fahrenheit,  by  which  time  the 
material  was  smouldering  briskly,  but  did  not  catch  fire.  The  heating  current 
was  then  switched  off  and  the  charred  material  allowed  to  cool.  A  subsequent 
test  showed  that  the  treatment  the  material  had  undergone  had  raised  its  con- 
ductivity about  7  per  cent. 
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Silicate  cotton  was  experimented  witli  in  fdur  ditfiTt-nt  densities.  Hesults 
for  t'>'  iiighest  and  lowest  densities,  reprcscntiitivp  .,f  verv  !,„>«,.  and  vor.v  Hrm 
pncking.  are  shown  i.i  Fig.  S7.  It  will  he  seen  that  loose  piiokiiifr  makc^  slightly 
the  hest  insulator  for  small  dilTerences  of  temp.rature:  hut  firm  pa-kinp  is  niurh 
the  hest  when  the  temperature  difference  id  consideralilo.     On  the  whole  the  re- 
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Kn,  H><. 
suits  indicate  that  it  is  udvisahlu  to  paek  the  ^ilieate  (■..tt,,n  il^  Krnily  as  i)ossil>le, 
especially  as  this  ensures  tliat  the  material  will  not  afterwards  subside,  so  as  to 
leave  holes  whic-li  cannot  afterwards  he  filled  up.  After  a  temperature  difference 
of  120'  Fahrenheit  the  curve  of  the  loosely-packed  silicate  cotton  lends  up  in  a 
way  which  resembles  the  cun-e  obtained  for  an  untille.l  air-gap. 

Boidcs  having  a  low  cunductivily,  and  apart  from  considerations  of  cost, 
durability,  etc..  it  is  desirable  tiiat  the  material  employfil  for  insulating  cold 
Ftores  should  have  a  high  specific  heat;  for  walls  having  considerable  capacity 
for  heat  will  keep  down  the  temperature  for  seme  time,  should  the  refrigerating 
machinery  be  temporarily  stopped.  The  apparatus  described  above  for  measur- 
ing conductivity  is  also  well  >uited  fur  getting  comparative  values  for  heat-in- 
sulators from  this  point  of  view.  A  steady  state  is  establi she.!  with  some  speci- 
fied internal  temperature,  the  lienting-current  is  then  switched  off  and  the  rate 
of  fall  of  internal  temperature  determined  by  taking  readings  periodically,  the 
conditions  of  cooling  being  in  all  cases  the  same.  Fig.  87  shows  comparative 
cooling  curves  obtaineil  in  this  way  for  Evpansit  Schrot  No.  11  and  silicate 
cotton  density  0-113.  The  results  show  that  Expansit  is  superior  from  this 
point  of  view  as  well  as  being  a  better  insulator,  in  spite  of  the  fact  that,  volum? 
for  volume,  it  is  less  than  half  the  weight  of  the  silicate  cotton. 

Tlesults  for  asbestos  lead  one  to  the  conclusion  that  its  value  a=  a  heat-Insu- 
lator is  due  rather  to  its  fireproof  qualities  than  to  its  low  conductivity,  which 
iridf-rd  appears  In  be  tiu  lower  th.Tn  the  conductivity  of  wood. 
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To  make  experiments  on  tliu  cuiRluclivity  uf  u  sinple  uir-jui-ket,  two  double- 
thickiiesaos  of  tliiu  usbt'stos  mill-l>oard  wuru  iiisorted  in  tho  poTiitioiis  usuully 
occupied  by  the  slabs  of  iusulutiug  muteriul  to  be  teated;  curve  U)  of  h'ig.  SS 
was  obtained  witii  this  arrarigcniout.  Frames  as  siiown  in  Fig.  SI  were  now 
inserted  in  tlic  position  indicateil  in  the  diagranmiatie  section  shown  in  Fig.  b.'S, 
so  that  a  central  air  jacket  U"  x  U"  was  introduced  on  either  side,  surrounded  by 
a  marginal  dead  air  space  about  li"  wide.  With  this  arrangement  curve  (2J 
was  obtained.  Curve  (.3i  was  constructed  l)y  plotting  tlic  intercepts  between 
the  curves  (,1)  and  (2),  and  must  represent  very  apiiroxinuitely  the  ditference  in 
temperature  between  opposite  walls  of  the  air-jackets.  It  is  at  once  evident  that 
an  air-jacket  of  this  description  is  a  very  poor  insulator  even  for  small  differences 
cf  temperature,  and  that  the  conductivity  increases  enormously  as  the  tcmi)era- 
turo  difference  is  increased. 

Curves  (2)  and  (:5)  refer  to  an  air-jacket  with  vertical  walls;  as  convection 
MUist  have  a  great  ileal  to  do  with  the  transfer  of  heat  from  one  wall  of  the  air- 
jacket  to  the  other,  it  is  clear  tliat  an  air-jacket  lietwecii  horizontal  walls  will 
net  differently.  The  effect  was  tried  of  turning  over  the  apparatus  bodily  from 
the  vertical  to  the  horizontal  plane.  The  temperature  differences  for  the  jacket 
that  was  now  uppermost  m-c  frnin  <'iirve  (2)  to  curve  (4),  while  for  the  jacket 
that  was  underneath  the  temperature  differciees  fell  from  the  curve  (2)  to  curve 
(5).  The  explanation  of  these  results  appears  to  be  that  currents  of  hot  air 
rising  freely  from  the  upper  horizontal  surface  of  the  apparatus  enabled  the 
heat  to  be  carried  off  with  only  a  small  difference  in  temperature  between  the 
top  of  the  jacket  and  the  outside  air.  On  the  other  hand,  the  hot  air  produced 
by  the  heat  conducted  through  the  bottom  liorizoiitnl  surfaces,  instead  of  being 
<lisplaced  liy  cold  air,  remained  in  contact  with  the  lower  surface,  with  the  re- 
sult that  the  outside  wall  of  the  lower  jacket  rose  in  temperature,  thereby  dimin- 
ifhing  the  difference  in  temperature  between  the  two  walls  of  the  jacket.  The 
heat  conductivity  of  the  two  jackets  can  no  longer  bo  calculated,  for  the  ratio 
in  which  the  total  hi'at  dissipated  divides  itself  between  the  two  jackets  is  no 
longer  known.  No  doubt  by  far  the  greater  jiortion  of  the  heat  flux  rises  verti- 
cally through  the  top  jacket. 

In  eonelusinn,  the  author  would  like  to  acknowledge  his  iiidebteilnoss  to 
l>rofcs«or  .T.  U.  TTcndcr-oii.  l>.Sc..  who  oi-iijinally  suggested  tlie  form  of  testing 
apparatus  employed. 
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